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РКЕЕАСЕ 


Turs book is the outline of a scheme designed 
to link Number teaching with everyday trans- 
actions, and so to supply the children with those 
experiences which lead to a real comprehension 
of Number. 

We felt that in the past, many children who failed 
to. achieve success in “sum lessons" showed 
considerable grasp of the subject when shopping in 
the High Street or taking the milk. They were 
not devoid of number sense, but the school ap- 
proach was faulty. 

Accordingly we experimented with a scheme 
which brought into the classtoom some of the 
numerical activities which are found in the daily 
life of the people, and have been amply rewarded 
by the response of the children. 

It was an experiment, but thanks to the co- 
operation of the teaching staffs and the encourag- 
ing and constructive criticism of those who have 


watched its development, we feel it has now passed 
5 1 
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to the stage of being (for us, at least) a permanent 
system, and as such we would pass on to out 
colleagues this description of our venture. 


BIRMINGHAM, E. BRIDEOAKE. 
February, 1939- I. D. Groves. 
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CHAPTER I 


A NEW APPROACH TO INFANT NUMBER 
TEACHING 


Twenty years аро, “ Arithmetic” figured in the 
Infant time-table. Now it is called “ Number." 
Why has there been this change ? 

The answer to this question is, broadly speaking, 
found in the modern change in outlook on the 
subject. 

їп the earlier period it was “sums” which 
mattered. Class teaching was the method, with its 
visualising and memorising, and the ideal was that 
the children should learn the four rules and be able 
to get the daily ^ six sums ” right. 

Then a reaction in favour of individual work set in. 
This was led by the great educationist, Madame 
‘Montessori, and resulted in a flood of “ number 
apparatus,” extensive exercises in counting, and 
pretentious written sums; but still there was, 
very often, little mental alertness or real number 
powet. 5 

Now many teachers are feeling their way to a 
realistic approach, with its underlying idea that 
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development of the number sense is what matters, 
and that “ sums ” are only the expression of this. 

Working in this way, we try to discover 
how a child obtained his first knowledge of 
number (which was his long before he came to 
school). 

Investigation shows that he gained these number 
notions by doing what interested him in his home. 
He knew when there were “few” or “ тапу” 
birds on the bird table, he collected the tickets he 
and mother had on the bus, and he learnt the 
relative sizes of socks on the line on washing-day. 
This interest, followed by experience, resulted in a 
knowledge of number which was real to him, and 
it is along these lines that modern methods of 
Number teaching tend to progress. 

On this basis, the order of a child’s progress 
should be : 

(а) Experience and Language before Compre- 
hension. 

(0) Concrete and Visual before Abstract. 

(с) Qualitative before Quantitative. 

More “ C " streams are made by the constant 
failure to reach a preconceived standard along pre- 
conceived lines than by any other means, and the 
greatest possible antidote to this sense of failure is 
the self-confidence gained by investigation and 
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experiment—which is an even more important 
asset than mechanical skill. 

With this belief in mind, we have carried out a 
considerable amount of experimental work in our 
classes, the result of which convinces us that a 
realistic approach with its variety of experiences 
brings an appreciation of number ideas, and in 
addition exact knowledge and power, which are 
more permanent and of more use in fresh situations 
than that obtained in other ways. 

Inside one of these classrooms little tongues are 
loosened and little feet are going to and fro. 

* Pye bought cocoa; that's fivepence," mutters 
Mary to herself—a pause while she adds this item to 
those already on her sheet of paper; then, as she 
examines her small canvas purse, * Oh, Pve no 
more money, so РЇЇ have to stop.” 

Six-year-old Mary, sharing her mother’s shopping 
experiences, is one of a class of fifty children who 
are working on the assumption that an arithmetical 
‘ule is not of primary importance. The thing that 
matters is to become aware that there is any 
necessity for a process. So the child does his job, 
and then describes it, to find ultimately that a rule 
is a brief and convenient way of describing the sum 
he has just performed. 

As members of the “ shopping " group, Mary 
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and three other children work in their classroom 
at a corner shop, where, with a proper counter and 
well-stocked shelves, they buy real packets and 
make out real bills to their hearts" content. 

But there are other occupations. At the next 
table, embryo carpenters and drapers are engaged in 
measuring lengths of wooden lath or coloured tape. 
Beryl has just collected some odd pieces of red tape, 
and is measuring each in turn, and making a careful 
list of her results. * I've got four inches, and seven 
inches, and eight inches," she confides in you as 
you pause by her work. “I think it's nineteen 
inches, but РЇЇ go and be sure.” So she goes to the 
long tape-measure pinned to the wall, and after 
placing her lengths along it, returns satisfied. 
“ That’s all right. Now I can try the green.” 

In another group, four children are engaged with 
scales, some purchased, some begged from kindly 
shopkeepers and some home-made, but all appre- 
ciated by the little people who ate discovering that 
if you want a latge bag of sweets for an ounce, you 
must choose the tiny variety; while Brian is pat- 
ticularly exultant because he has found out that if he 
wants half a pound of shells, he can use “ that big 
fat weight" instead of the eight separate ounces 
which so persistently slip off his scale pan. 

Above the hum of conversation, occasionally one 
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hears a splash of water and the tinkle of vessels. 
These sounds come from the next group of children, 
who are finding out for themselves how many 
cups of the milky-looking liquid (water coloured 
with white paint) can be filled from a milk bottle, 
or which holds the more, the milkman’s “ pint” 
bottle or mother's “ pint " jug. 

At a nearby table, Billy and his three companions 
have their “ buses "——cards on which are drawn 
plans of bus interiors—and the seats are being filled 
with tickets, cach being paid for as it is placed. At 
the end of each “ trip " the ticket values and money 
taken ate checked. 

‘There аге still other activities to be seen in this 
room. At one table are wooden clocks with 
movable fingers to solve the mysteries of time- 
telling ; at another halves and quarters are being 
combined into cakes; and away in a corner, chil- 
dren “ snapping ” answers to sums are deciding 
whether the * 7 and 4” on Nan's card make the 
* тт? on George's. ё 

Day by day they change to the other groups, till 
they have shared in every experience, by which time 
they are prepared to try fresh experiments with the 
same medium, so that the work never lacks interest. 

No doubt the method is revolutionary, and up- 
sets many carefully preconceived schemes and plans 
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which certainly produced results. But it does 
foster a process of mental growth engendered by 
close contact with the material world in which a 
child will ultimately work. 

In the “ good old days ” there were set lines of 
approach—no one learned division before he had 
mastered addition, and there were well-defined 
“methods ” for each rule. Working in the new 
way, it is more than likely that Enid will practise 
sharing half a pound of rice among four pudding 
dishes long before she has worried about how much | 
the large and small dishes take together or how 
much is left in the bag when she has filled tw 
dishes. | 

So be prepared to accept results in the order in 
which they come, and, above all, remember that 
this method is one of work, not play. 

Very often an infant does his best and biggest 
piece of work when, according to our grown-up 
ideas, he is playing; so there has developed the 
conviction, perhaps unexpressed, that if a child 
likes what he is doing, it is play—if not, it is work. 
Possibly it is this desire to make school life pleasant 
through play which is responsible for much of the 
pretty but futile “apparatus” with which the 
market is flooded at the present time. 

Surely work with a Purpose is more fascinating 
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than any amount of mere occupation, and it is in the 
recognition of this that the teacher plays her part in 
number work as we have planned it. To measure 
and weigh, etc., appeal to the child's desire for know- 
ledge and activity, but it must be directed by the 
teacher to a recognised end. 'То the child the 
activity is not consciously purposeful, but we must 
know it is, and grade it accordingly. 


CHAPTER II 
SCOPE OF INFANT NUMBER WORK 


THE national structure.of education begins when 


the child is s—but we must recognise that these, - 


little folk have lived and learned for five long yeats 
before they attend school. © 

Accordingly, when we prepare our Number 
scheme, it is well to consider anew the two things 
mentioned in the previous chapter : a 

(а) What number knowledge a child has when he 
comes to school. 

(b) How that knowledge was acquired. 

As we have already said, when a child enters 
the Reception Class, and chatters to his teacher 
of the “/ots” of flowers in his garden, of, 
stretching out his arms to their widest extent, 
shows how big» was the castle he made at the 
seaside, he already has very distinct number con- 
ceptions. 

This, then, is our starting-point—so the child 

` begins with occupations which bring out the basic 
ideas of many and few, heavy and light, long 


and short. Gradually he learns to express his 
16 
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increasing knowledge in conventional terms, so that 
he can use it in intercourse with his fellows. 

This knowledge must be gained, as it was in 
pre-school years, by practical experience, which is 
clarified, first by the use of apparatus, and secondly, 
by clear verbal (and later, written) statements, which 
crystallise facts and lead to a better understanding 
of problems. 

As the child progresses, there are some facts 
which recur so frequently that it becomes necessary, 
in the interests of economy in time and effort, for 
him to know them by heart. They must become 
part of thc mental outfit with which he faces life. 

On these principles this scheme of number work 
is based, and it consists of practical experiences in 
all activities, balanced by systematic and carefully 
prepared mental work in notation. 

The child must learn his figures and the pictures 
associated therewith. But each n&w piece of 
knowledge as it is acquired must be so impressed by 
his practical experiences that it becomes a living 
reality, and not a meaningless combination of 
sounds. 

Аз soon as one of these little folk has learned 
* 3? he can buy 24. worth of sweets, measure 
2 units of ribbon, put his beads in 2’s, and so on 
with every activity and each new figure. 

AA2 
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In each activity combinations of numbers will 
occur. These the child is encountering daily in 
his “ mental" work. He may cut off 6 inches of 
lace, and then 7 inches. How many inches has he? 
If his mental work has progressed, he knows that 
6 and 7 make 15 ; but when he handles “ 6 inches ” 
and * 7 inches” and sees “13 inches” as a defi- 
nite length, he has passed, by way of the stages 
of (1) experience, (2) clarification, (3) skill, and 
(4) application, to the realisation, that to know that 
“6 and 7 make 13” serves a definite purpose in 
life. His knowledge is no longer merely intellec- 
tual. It is deep reality. 


THE SCHEME OUTLINED 

In very bare outline, the following is the scheme 
in which practical and mental work combine : 

1. All numbers up to то, learnt through concrete 
material and games. 

2. Certain of the number bonds up to 20. The 
doubles are included in another part of the scheme, 
so they do not appear here ; the reverse bonds, such 
as 5 and 7, are left till the Junior School stage, so 
we choose the sixteen remaining ones, which are : 
6 and 5 ; 7 and 4, 5, 65,8 and 5, 4, 5, 6, 7; 9 and 
2, 5, 4, 5, 6, 7, 8. 

3. Toprogress by 10’s, i.e. 2 10's, 3 10’s, etc., to 100. 
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4. To be able to count up to тоо, and record by 
some device the meaning of a number, e.g. 36, so 
that he has some idea of positional value. Here we 
prefer the child to make some picture of his own, 
such as 3 houses with 10 folk in each and 6 in the 
garden, ot 5 baskets with то apples in each and 6 
on the floor, leaving more conventional tepresenta- 
tions, such as bead bars, to a latet stage. 

5. To be able to count in 2's, 4's, 5's, and 10's up 
to roo. 3 

6. To know the 2, 5, and 10 times tables, and to be 
able to build up any other tables as he needs them. 

7. To be able to combine in a concrete operation 
any two numbers up to 12, in addition or sub- 
traction (since this latter is only the remainder when 
addition is carried on beyond one number to a 
second. A useful illustration of this is the shop- 
assistant who, when you have spent 9d., says 
* tenpence, clevenpence, à shilling—threepence 
change-") 

8. To be able to do simple shopping exercises. 

9. To know the common units of weight, length, 
and capacity, also of moncy and time. 

. 1o. To have а simple practical knowledge of 
} and 1. F 

To teach such a scheme as pure number is not 

difficult to any trained teacher, but to consider an 


CHAPTER III 
FIRST STEPS—THE RECEPTION CLASS 


In the area in which these experiments in practical 
number have been conducted there is no Nursery 
School The local regulations allow children to 
enter school “ at the beginning of the term in which 
they attain the age of 5 years." There ate four terms 
in each school year, so that the minimum age of 
admission is 4 years and 9 months, but the majority 
are 5 before they come. Consequently our five- 
year-olds have no preliminary background, and for 
the first six months of their school life we endeavour 
to make the Reception Classroom conditions 
approximate to those of a Nursery School. 

These children use much of the “ Montessori " 
apparatus—the long stair and high tower—and from 
these receive their first impressions of length, 
height, weight, etc. 

But, in addition, we use simple apparatus which 
provides a real foundation for the practical arith- 
metical exercises at which the children are to work 
at a later date. 

т. Sorting Boxes. Our first box is reminiscent of 
“ Granny's workbox," ard is a collection of very 
everyday odds and ends—pieces of chalk, pen nibs, 


paper clips, cotton reels, buttons, and studs. 
22 
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On his table the child has a tray—we use a ` 
“ toffee ” tin, brightened by a coat of enamel—and 
into this he sorts his odds and ends, in piles. 

We feel it is important that at this very first stage 
the articles to be sorted should be identical, so we do 
not include buttons of various sizes, but just one 
variety of button, one size stud, etc. 


2. “Big and Little? "The first step in grading is 
ptovided by an attractive box of toys, “ big and 
little," dolls, ships;trains, teddy-bears, and trumpets. 
At the table the teacher draws a chalk-line down the 
centre, and the child puts his “ big” toy on the 
left-hand side and his “ little” one on the right- 
hand half. As size is the purpose of this exercise, 
we tty to provide toys which differ in this only, 
e.g. both dolls are celluloid. 


3. “ Heavy and Light.” The box containing “ heavy ” 
and “light” material is sorted in the same way. 
The child finds two boxes, exactly alike in appear- 
ance, and places the one which ischeavy on the left 
side of his table, while the light one goes to the right. 
We have found empty cocoa tins, cheese boxes, 
sweet bottles, as well as cardboard boxes, useful in 
this section, and when they are filled with varying 
quantities of sand, the difference in weight is very 
real, 
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` 4. “Мапу and Few.” Here a child is provided with 
two cards of linen buttons, hooks and eyes, press 


studs, etc., on one of which аге many objects, while» 


the companion card bears few. Similarly, he has 
two packets of envelopes, postcards, etc., which 
differ only in the quantity they contain. 

While the children are working with their sorting 

boxes, the teacher moves among the tables and asks 
the children to show her their “ Ыр” toys, their 
“heavy " boxes, a “ few ” buttons, etc. 
5. "Long and Short.” Simple strips again supply 
the material for this ‘exercise; knitting pins of 
various lengths are useful, long and short pencils, 
etc. It is advisable to have length the only differ- 
ence between the two articles to be sorted. 

When the teacher feels that a child has learned the 
names of his varieties, she changes the form of the 
question, asking, “ What are these ? " and the child 
gives her the term “ little," © many," or “ heavy,” as 
the case may be. There is, of course, no set time 
when this changeis made. As the teacher feels that 
the individual child is making progress, so she 
helps him to record it verbally to himself. 

As we have said before, throughout this scheme 
the stages in mastery are; experience, clarification, 


skill, and application ; the child’s expression of this 


being ро, then say, and later, USE sYMBOLS. 
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Accotdingly, at this carliest stage, when a child 
has gained an experience, he clarifies it by telling us 
"what he has done. 


DOMINOES 


When the child has had a little experience with the 
sorting boxes, we introduce him to simple dominoes. 
The possibilities of this game are almost endless, 
especially when it is used to help the children to 
memorise number*facts. Many of its uses in this 
way ate described in the “ games” chapter, but 
when used by the Reception Class, its main purpose 
is to offer further exercises in sorting. 


1.-Colour Dominoes 

We find this the most simple form of this game. 
These dominoes are made of strips of cardboard or 
plywood, 2j inches by 14 inches, on which are 
pasted papers of different colours, and with these 
the child plays alone, just matching the colours. 

For the very first stages the colors in the packets 
of kindergarten paper suffice, but'when we wish to 
make them a little harder we find that one of the 
* Shade cards,” which can be begged from a colour 
merchant, provides a full sange of shades and tints. 

A large set of colour dominoes made with pieces 
of cardboard about 6 inches by 3 inches and which 


~ 
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can be used by the teacher for démonstration pur- 
poses on the classtoom floor is a very attractive and 
popular piece of apparatus. 


2. Picture Dominoes 

A slight advance is the box of picture dominoes, 
which contains illustrations of common toys, teddy- 
beats, drums, etc. Again the child plays alone, 
matching the pictures from end to end. 


3. Playing the Game ә 

It is a teal advance for the five-year-old to learn 
to wait for his turn, and we make the start witli two 
children sitting at opposite sides of the table, their 
dominoes placed down the middle. 

Before the domino game starts each child takes a 
domino in turn and it is a useful counting exercise 
for the children to check their own pile before 
beginning their game and to make sure that each 
has the same number of dominoes. 

It is interesting to see how the other children are 
drawn to watch 4 game in progress, and as “ learn- 
ing from each other” is a principle on which we 
wotk throughout the scheme, this is a feature we 
encourage. The most helpful child, usually, is the 
one who has just grasped the idea himself, and is 
ready to show his own skill, as well as to help his 
neighbour. 
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Jic-saws 

Very simple jig-saws are also introduced at this 
stage, because they are later used as number games. 
So here the children learn to fit the pieces together 
to make the picture. 

The very earliest puzzles are made by the teacher 
herself, who mounts simple pictures on catdboard, 
cutting the first ones into squares only, and using 
diagonal cuts as a little advance. 

Again the child works alone, but should another 
member of the class offer a little assistance, he is 
quite at liberty to do so. 


Nursery RHYMES AND FIGURES 


As is usual at this stage, the first counting is done 
in the form of nursery rhymes, and the first intro- 
duction to figures is the illustrated nursery rhymes 
with figures, which most teachers use as wall 
decoration. 

So here we have “ One, two, buckle my shoe,” 
and hear the little voices singing “ î, 2, 3, 4, 5; Once 
I caught a fish alive,” etc. 

At this stage the repetition is words only. The 
child has not yet reached the stage of appreciating 
number as a sequence, but it is a beginning, and 
therefore one of the stones in the “ Foundations.” 


CHAPTER IV 


LENGTH—SCHEMES, APPARATUS, AND 
EXERCISES 


WEN the children pass from the Reception Class, 
they begin to apply their ideas of number to the 
many vatious types of measurement, such as length, 
weight, capacity, time, and money. 

In every class these activities ate taken con- 
currently, each group working in its own medium, 
but, fot the sake of clarity, we have brought to-. 
gether the stages in each type of measurement, 
beginning with length. 


GRADING AND SORTING 


We begin with grading and sorting exercises 
which continue to develop the basic ideas of “ long 
and short,” first'discovered in the Reception Class. 
Children doing these exercises have envelopes con- 
taining strips of cardboard, cut into lengths, 
varying from т to 5 inches. ‘There are at least two 

of each length, so that the child can not only grade 
` them, but can also match the ones which are alike. 


These little ones also work with long strips of 
28 
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paper, which we cut into r-inch widths from a 
large sheet of cap paper, with a card-cutter or a 
razof blade. From these lengths they cut off pieces 
to match the card strips, also cut lengths which 
they fold into two, and so divide them, or cut off a 
given piece as often as they can from a long sttip. 


SHOPPING 
When they are accustomed to cutting lengths, the 
children practise this in the “ Ribbon ” shop, where 
« 


Fic. 1 


lengths of papet which they have painted, and 
long strips of crinkled paper wound round old film 
spools, make a colourful display. j 
Here a home-made measure is pasted on the 
counter. It consists of a coloured “ stair,” made 
of gummed-paper lengths. There is no need to 
have any special length for the first unit. It may be 
2 or 5 inches—as the teacher chooses—the only 
necessity being that this unit is repeated in the steps 
of the stair, ‘Thus the top step, one unit of red 
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paper, represents one pennyworth of ribbon ; the 
second, two units of red and blue paper, is two 
pennyworth, and so on, down to the five units, for 
which fivepence must be paid (Fig. 1). 


OTHER UNCONVENTIONAL MEASURES 

When the children began to measure in this way, 
they were introduced. to other unconventional 
measures. We began with “shoes,” and on the 
morning of the introduction, the teacher was found 
marking out with black crayóh the shape of het 
shoes on a strip of newspaper, and secing how many 
she could get in. Very soon the children were 
filling every odd space in the room with similar 
strips, and discovering the number of steps needed 
to fill papers of different lengths. 

Next day other units were suggested, and desks, 
boards, floors, etc., were being measured in terms 
of hands, books, and pencils, the answers being 
compared. 


PROGRESSION TO CONVENTIONAL MEASURES 
* If our desk is ten of my pencil and fourteen of 
Joan’s, how can you tell how long it really is ? ” 
was an obvious question, so there was a class talk on 
the use of the conventional “ foot," and soon every- 
thing was remeasured in terms of a strip of card- 
board provided by the teacher, and called a “ foot.” 
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HOME-MADE RULERS 
Naturally, the children soon found these rulers 
¢oo long for some of the short things they wanted 
to measure, so during the next Handwork period 
the teacher showed them how to make their first 
ruler, using a strip of white cardboard, 12 inches by 


Y I" square of red 
l square of blue 


Child's Ruler - самоа with 
coloured strips. 
Fic, 2 

3 inches. Along the top of this they pasted twelve 
i-inch pieces of coloured paper, alternating cop- 
trasting colours (Fig. 2). The' numbers were 
written close to the joins, and the children were 
then able to measure a host of smaller things. 


Corp ENVELOPES 


We found these rulers very useful in connection 
with the “cord” envelopes. These were fools- 
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cap envelopes, containing at least eight lengths 
of blind cord dyed different colours, and cut in 
lengths of from 2 inches to 11 inches. ` 

In the same envelope we put eight question cards, 
with the words “ How long is the blue (green, 
white, etc.) cord?” The colour word is under- 
lined with that colour crayon. 

Asa general rule, a child at this stage of measuring 
cannot tead the separate words of the question. 
We find that this does not constitute a real difficulty. 
He quickly learns that the exercise in that envelope 
is to measure the cords. Не soon realises that the 
word underlined with red is * red," and so can 
proceed. 

If there is trouble in writing the answer, the 
child draws a line with the appropriate crayon, and 
writes “5 inches ” beneath it, but we find that he 
soon picks out the words “ red cord” or “ blue 
cord,” and writes these with the correct figure when 
he has measured it on his ruler. 

*In this stage the children have been introduced to 
the conventional ways of measuring, and have 
performed one operation only, but as they progress, 
they pass to a sequence of experiences which show 
the underlying principles of the four arithmetical 
processes. 


| 
| 
| 


" boxes, while dominoes 


Billy (on the mat), sorts Big ” and “ Little 
and jig-saws occupy the attention of his friends. 


. 
Early sorting exercises. 
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LrwcrH Box 

A useful piece of apparatus which the children 
se as soon as they pass to the second stage of their 
work is the “ length box.” This is seen in the illus- 
tration (Plate IV), arranged between two desks. It 
is a shallow wooden box, containing three divisions, 
one long and two short (Fig. 3). Wood is not 
essential—we began with the lid of a cardboard box, 
until someone gave us something more substantial. 


Fic. 5 


Inside the long division is the word sricks— 
letters cut out of black paper, pasted on to the 
bottom of the box ; in the short divisions are the 
words ТАРЕ and TAPE-MEASURE. The sides of the 
box are painted red, blue, yellow, and green, with 
the colour names in black. Within is a collection 
of sticks, tapes, and measutes. 

. The sticks vary from 1 inch to 11 inches in length, 
and are cut from r-inch Jath, stained red, blue, 
yellow, or green. 'The tapes, of the same four 
colouts, vary from 2 inches to 24 inches, and as we 


AA3 
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have a staple-fixer in school, the ends are neatened 
by being turned down and fastened by a staple. 
The tape-measure is for use with circular objects. , 


OrHER MEASURES 


Standing between the desks is a bundle of taller 
sticks. These ate laths, 1, 2, and 5 feet in length, 
also yard, half-, and quarter-yard sticks, which, when 
not in use, stand in a leather loop nailed to the back 
of the desk. i 

At the end of the desk hangs a string threaded 
through eleven lengths of 
wood (or cardboard), which 
vary from 1 inch to 11 inches. 
The size of each is painted on 
the end, and it adds to con- 
venience in using if the figure 
is painted on both sides of the 
length, thus avoiding much 
turning over of sticks (Fig. 4). 

With the length sticks the 
children measure doots, floots, 
etc. Sometimes they need odd 
inches in connection with a 
larger measure. Donald, seen 
in the illustration (Frontispiece), 
measured the door, and found 
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it “just a bit over the yard stick.” Taking the 
string of short lengths, he found one which fitted 
the space, and decided that the door was “1 yard 
2 inches ” wide. : 

The short sticks and tapes in the box are used in 
connection with the measuring exercises which are 
kept in wall pockets hanging at the back of the desks. 


"EXERCISES 


At this stage reading is still a difficulty to some 
children, so the first exercises are given mainly in 
picture form. 

One pocket contains such exercises as those seen 
in Fig. 5, and all are worded in the same way, so 
that а child'soon 
recognises е 
phrase, “ How 
long is... ?" | How long is your 
and as the name shoe’? 
of the article is 
written beneath 
the picture, he can understand his question and 
write the answer without difficulty. , 

The next type of question is seen in Fig. 6, where 
the oblongs ate coloured tq show two sticks, This 
exercise is a sequence to the “ stick sorting ” of the 
first stage, for the child now has to look for a long 
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red stick and a short blue one. He takes them from 
the box, measures them on his ruler, and writes 
down, “ The red stick is 9 inches, the blue stick 35 
4 inches.” If he does not know how to ушел the 
word “stick,” he 
finds it inside 
the box, and the 
colour words are 
painted on the 
corresponding 
sides. 

From the beginning the teacher has, in addition 
to these practical exercises, balanced her work with 
very carefully prepared mental lessons, and by now 
the child has made some progress in his knowledge 
of the composition of то and of number bonds to 
20, so he can put 9 and 4 together and believe them 
to be 13. То check his answer, he takes the sticks 
to the long tape-measure pinned by the teacher to 
the wall, puts 


How long is iia: ==) 


Fic. 6 


them on it end 727777 
to end, and reads 
off the answer 15. 
He is beginning 
the process of 
addition. #0 DA Бют. 

Being successful with this series, he takes а card 
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like that in Fig. 7, which introduces him to more of 
the basic operations. For the top exercise he selects 
tree sticks and adds them together. For the 
setend he chooses three of the same length, though 
differing in colour, and finds he has the same mea- 
surement three times—the principle of multiplica- 
tion ; and for the last he partly covers a long green 
stick by a shorter blue one, and sees what is left. 


RECQRDING RESULTS 


At this stage there is no attempt to record results 
in conventional terms. If a child can say that he has 
“put 7 inches over 1o inches and that left 5 inches," or 
will say, “ I've got 15 inches here—it's this 9 inches 
and that 6 inches," he is making good progress. 

Similar advance is shown by a group of children 
using “ lace "—strips of cap paper cut as for the 
first-stage work. Peter has given the other three 
j inches, 8 inches, and 6 inches respectively, and 
while they find out how much they have together, 
he measures the piece he has left. * Then he gives 
each the same small length, and they find the total 
amount, while finally they share a length by folding. 

Their conclusions must be put down as they are 
reached, and the papers ofthe group at the end of 
the period will read : 

* Enid had 6 inches, Bob had 9 inches, Philip had 
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5 inches. We had 20 inches together. Peter had 
$ inches left. We had 4 inches each. It came to 
-12 inches. We had 13 inches. We fold it into 9. 
It was 4 inches and a bit.” d 
THIRD STAGE 


In the third stage, different-coloured cards are 
used for different types of exercises. Measuring 
cards are green and are numbered according to 


difficulty. The folder in which they are kept is 
recognised by the design of rulers and tape- 
measures, coloured by the children in Art lessons 


(Fig. 8). 


с 
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Now that they can read more difficult words, 
terms such as “ tall,” “wide,” and “high” are 
introduced with simple exercises such as they рег- 
formed previously, the application being extended 

* as their skill increases. 

Stage 1 cards read as follows : 

1. How long is this card ? 

2. How high is my chair ? 

3. How tall are you ? 

4. How wide is a, ruler ? 

Stage 2 cards require two operations, and uncon- 
sciously the child is being introduced to the four 
rules. Such а card is: 

* Which is the bigger, your wrist or your ankle ?” 

Stage 3 gives the children exercises which require 
the combination of feet and inches, leading to the 
composition of the “ table” beginning * т2 inches 
make 1 foot.” Such a card reads : 

“Take three sticks. Draw them, and make a 
sum about them "5 and the work of the group when 
finished reads : . 

* George drew а white line 1 foot 5 inches long. ` 
Ronnie drew a blue line 3 feet 6 inches long. Alec 
drew а red line 2 feet 4 inches long. Joan measured 
the whole line. It was 7 feet 1 inch long." 


CHAPTER V J 


SHOPPING 


From the earliest to the latest stages in this scheme of 
' Practical Number, “ Shopping ” is one of the most 
valuable forms of activity. - 

But it must be regarded as а progressive means 
to a mathematical end—not primarily as a decorative 
adjunct to the classroom, nor as a plaything. 

Because att is educative, it is desirable that the 
shop shall look as attractive as we can make it, but 
the essentials are : 

1. That the child shall gain from it experience of 
teal shopping. 

2. That the stock shall be such as to afford him 
exercise for the skill and application which should 
be demanded by his expanding intelligence. 


Tue First SHOPS 


The shops in the earliest stages are designed to 
provide the children with their first experiences of 
weight, length, capacity, and money, so we have 
four of them—sWEETS, RIBBONS, MILK-BAR, and 
TOYS. 

40 
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Their construction is very simple. The “ Rib- 
bon" shop is only a kindergarten table. As 
(described in the “ length ” chapter, the measure is 
pasted on to the table and the stock is lengths of 
brightly coloured crinkled paper, cut in r-inch 
widths, and similar strips of plain paper, painted by 
the children and wound on to big cotton reels and 
old film spools. This shop also keeps “ lace "— 
lengths of cap paper cut in narrow widths and 
vandyked by the children along one edge. 
The “ Тоу” shop is another table with a front 
and sides, made of plywood, slipped round it. The 


Fic. 9 


sides are hinged as shown in the diagram (Fig. 9), 
so that when not in use the whole can be taken off 
the table, folded flat, and put away. The plywood 


42 ARITHMETIC IN ACTION 


is given a coat of clear varnish, and a few brightly 
coloured cut-outs of toys аге pasted on it. 

The simple toys on the counter have a little labe] 
tied to each, showing the price both as a figure anda 
number picture (Fig. 10). When a child comes to 
buy, he can, if he has forgotten the figure, count the 
price from the number picture, and see that the 
pennies he tenders 
correspond to the 
dots on the price. 

The '* Sweet ” 
stall is another 
5 table, and has а 
pair of toy scales— 
price 444. from a 
wholesale toy store—and a few weights—large 
cowtie shells. The * sweets" are tiny balls of 
clay, rolled by the children, and painted, when 
dry, with bright colours. There are also jars of 
split peas and haricot beans boiled for two minutes 
in dark-brown dye to give them a chocolate 
colour. “ Kali "—silver sand— provides an ex- 
cellent exercise in balancing. These sweets" are 
kept in shallow boxes or wide-mouthed jars, and 
when a customer asks for them they are balanced 
against the required number of cowties. 

The “Milk-bar” is a table covered with 


SHOPPING 43 


brightly coloured American cloth—for use as well 
as ornament—and has “ lemonade ” (water coloured 
with yellow paint), “ raspberryade ” (red paint), and 
* milk ” (water to which white paint has been added) 
for sale. ‘These are, as seen in the illustration in 
the “ Capacity” chapter, kept in large bottles and 
stand in a big baking tin, enamelled white to prevent 
rusting. А few empty medicine bottles and jars are 
provided for the customers to carry away their pur- 
chases. The megsure is one of the coloured 
* bandalasta ” egg-cups sold at Woolworth's, and 
the bottles are filled through a tiny coloured funnel 
sold at the same stores. 

A pennyworth of milk is one of the measures 
full, and the exercise demands considerable skill on 
the part of a five-ycar-old, both to ensure that the 
measure is really filled and that none is spilled in the 
process. 

As 1o is the unit with which the children 
work at this stage, they begin their shopping 
with ten pennies, and no change is given. 
Having counted them out from the teacher's box, 
they buy from all stalls, and every transaction 
must be recorded. We recognise drawing as a 
means of expression, agd in these early stages a 
child soon has on his blackboard or paper a 
series of little pictures with the prices at the side. 
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Such a picture is seen in Fig. 11, and is a record 
of two days’ shopping. 


ioa. 


Michael Morris 5yrs 6 months 
Fic. 11 


SECOND-STAGE SHOPS 


Our six-year-olds have used two types of shop. 
The first was a simple structure built on a founda- 
tion of a small three-sided clothes-horse, which 
enclosed the shop on three sides. Hessian stretched 
over the clothes-horse made its walls and also 
provided a good background for the display of 

goods. 

The two “ wings " of the horse made the sides 
of the shop, and a strip of wood, the length of the 
stall, had two short parallel strips nailed across the 
under side of each end to make a groove, which 
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fitted over the middle bar of the wing sides, and so 
made a steady counter. This is seen in Fig. 12. 


Lg 
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The second shop was used when space was mote 
limited, and is seen in Fig. 13. It is a desk with 
laths nailed up 
the front to make 
a window, and 
also to hold the 
name card. Two 
shelves nailed to 
the wall behind 
held the greater 
part of the stock, 
Shops such as 
these are seen in 


ә 
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the illustration (Plate V), where they are the 
* Draper's ” and the “ Confectioner’s.” 


THE Draper’s SHOP 2 


The stock of this shop was made in Handwork 
lessons, and teaches many of the common numerical 


б; oO: C 
eub UP 

м Fic. 14 

terms. Мапу articles were required in pairs. 


Socks were cut from blue sugar paper, and gloves, 
for left and right hands, from wall-paper. Pairs of 
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knitting pins were made with paper rolling, and 
knobs of twisted tissue paper stuck in the ends. 

Buttons, cut out of cardboard, painted, and 
fastened to cards, were sold in dozens and half- 
dozens (Fig. 14). 

The collars and belts seen in the same illustration 
were made of paper and painted, and there were 
handkerchiefs made of paper squares with scalloped 
edges or borders decorated with stick printing. 

Bands of coloured paper pasted round empty 
cotton reels gave us boxes of cottons, and рарег- 
rolled beads were made into patterned necklaces— 
three long and two short, etc.—according to the 
taste of the child. Opportunities for accurate 
measurement were provided by the blocks of tape 
and lengths of ribbon and lace. 


THE CONFECTIONER’S SHOP 


The very cheap and effective foundation for much 
of the stock of this shop was a dough made of equal 
quantities of plain flour and common salt. 

Loaves were made by covering the sides and tops 
of empty chalk boxes with this dough. They were 
then slowly dried over the radiators or in front of a 
fire, and when thoroughly dry were painted with 
varnish paint, stone colour being used for the white 
loaf and dark brown for the wholemeal. It is 
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important to use this paint, as otherwise the mixture 
absorbs the damp from the atmosphere and is 

spoiled. 
Quantities of natural-size buns and cakes уе 
made in the same way by the children, Swiss rolls, 
éclairs, and jam tarts 


зав O being particularly suc- 
C me Ў Mey cessful (Fig. 15). 
pampa Excellent biscuits 
IG. 13 


were made from this 
dough, rolled out and cut with a pastry cutter, 
and family cakes with almonds on the top and 
birthday cakes adorned with candles were made 
on foundations of round biscuit tins. 

Chocolates made of the same mixture and painted 
were arranged in boxes covered with wall-paper, 
and toffee apples were stuck on butchers’ skewers. 

All these productions have been in daily use for 
very many months and are still in excellent con- 
dition. 

Old Radio Tèmes copies were used to make 
blocks of chocolate. One cut in quarters made four 
blocks, and these were made correct weight by 
being wrapped in “ lead ” paper from tobacco. They 
were then covered by coloured papers painted in 
Art lessons, the varieties being copied from the 
real thing. 
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Butterscotch was strips of plywood, 1 inch by 

3 inches, wrapped up in silver paper, and sticks of 

rock were made by painting coloured stripes on fat 
paper rolls. 


SHOPPING 

The articles in these shops are priced up to 1s., 
and the children set out with a whole shilling and 
twelve pennies in their purses, the shopkeepers 
being provided with pennies for change. 

Each article has its name printed on the back or 
base, and a list of the goods and their prices is put 
up by the side of the shops. 

Work for four children is provided by each of the 
shops shown in the illustration (Plate VI) two 
buying and two selling. Every transaction must be 
recorded, under the heading of “I sold” or “I 
bought,” so that at the end of the period each 
child has a complete “ bill. 


THIRD-STAGE SHOPS 
The shops for the seven-year-dld children are 
like those used in the earlier stages, but their stock 
is different. 

In the first stage, “ shopping ” helped a child to 
realise number values, and to grasp. the ideas of 
length, weight, and capacity. In the second stage, 
he worked with conventional measures and had 
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practice in money-changing, but in the third stage 
he should combine the experiences he has already 
gained in separate measuring, weighing, and 
capacity exercises with the operation of shopping. 
Thus the shops of the third stage must contain stock 
which needs to be weighed, measured, and cut 
before it is sold. 

For this reason we are very unwilling to allow 
any of these shops to be stocked with “ dummy ” 
packets, obtained from commercial firms. Though 
these. Wok real, there their value ends, for the only 
exercise such a packet provides is to require the 
giving of change, and that has already been afforded 
by the work of the second stage. 

Moreover, the use of such packets excludes any 
opportunity for the extremely valuable exercise of 
approximation of weight, as a © j-Ib." packet of tea 
is no heavier than “ 1 oz." of tobacco. 

In our opinion, all stock used at these shops 
should be either the real thing, or packets made up 
by the childrere in imitation of the real thing, and 

‘containing the real weight in stones, sand, saw- 
dust, or “ lead " paper. 

Неге, too, there should be opportunity for liquid 
measurement, and if “} a pint of vinegar” is 
wanted, it must be measured from the bottle of 
brown paint-water on the shelf. 
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Biscuits made as in the earlier stages, lentils, 
sugar (coarse sand makes less mess than the real 
thing), tea, beans, peas, 
and «sago are all useful 
dry goods, and yellow 
plasticine, moulded 
into round cakes, makes 
excellent “ cheese ” and 
“butter.” These are 
cut easily with a length of fine wire, fitted with a 
stick handle at the end 
(Fig. 16). 

The price lists are 
made up each day and 
the loose letters and 
figures slipped into the 
grooves on a board 
(Fig. 17). 

We make these 
boards by first nailing 
on }-inch laths, 2$ 
inches apart, and then 
superimposing r-inch 
laths. Cards 23 inches 

Fis. 17 « high are slipped into 
the spaces, and the {-1псһ protrusion of the wider 
laths prevents them from falling out. 
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The children in this stage usually start shopping 
with a half-crown, and the shopkeepers are provided 
with coppers and small silver for change. Each 
child must buy, during the shopping period, at lest 
one thing which has to be weighed or measured. 
The other purchases may, if he so wishes, be 
selected from the tins and packets on the stall. 

As in the earlier stages, each transaction is re- 
corded under the heading of “I bought" or “I 
sold," and at the end of the period the amount of 
change left, or the money taken, completes the 
statement of accounts. 


CHAPTER VI 
WEIGHING 


Tue first stage in weighing is entirely a matter of 
balance. For that reason, it is centred round the 
* Sweet” shop, as described in the chapter on 
* Shopping,” and we are very careful to see that this 
stock consists of /izy sweets, sand, and lentils. 

The reason for this is that it is important that a 
child shall be able to observe the exact point at which 
the scale pan “goes down,” and if he is using 
large sweets or big beans, the gradual approach of 
this point cannot be noticed. 

As in every other activity, having had the 
experience of weighing, the child clarifies his 
knowledge by making a drawing on his black- 
board or paper of the scales, the number of cowries 
used and a representation of the quantity of sweets 
obtained. One of these is seen in Fig. 11. 


THE SECOND STAGE 
When the children pass«to the second stage, they 
begin to use the conventional units employed 
and the phrases associated with this activity. At 
53 
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this stage, too, they begin to compare and contrast 
quantities—the introduction to the four basic 
operations. 

As seen in the illustration (Plate УП), the childfen 
sit at two shelves fixed against the classroom wall, 
the narrow, upper one holding tins and jars of peas, 
haricot beans, shells, beads, lentils, rice, large sago, 
and butter beans dyed red, blue, yellow, and green. 
We did this by boiling them in dye for two min- 
utes. When dried, we found that some of ther: 
seemed spoiled by a white deposit on the skin, but 
this rubbed off very quickly when the beans wete 
used, and the desired colour shows admirably. 

On the lower shelf (or kindergarten table) are the 
scales and balances, some weights, and in the wall 
pockets behind the jars a few graded problem 
cards. 

The two pairs of scales at the first table were given 
by kindly shopkeepers who had discarded them in 
favour of automatic scales—and the balances were 
made as shown in Fig. 18, with a school ruler, at 
either end of which hung an inverted lid of a polish 
tin, suspended by three light chains. We found, by 
experiment, the spot at which the lids balanced, and 
drilled a hole there. Тһе ruler is suspended by a 
bolt and nut between two laths screwed to a wooden 
brick from the toy box. 
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SrEPS IN WEIGHING 


The first exercises given to these children, after 
they had had a period of free experiment, were in 
picture form, and introduced the word “ balance ” 
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as well as the now-famfiar phrase “ How many 
... P? (Fig. 19. Such а card requites a written 
answer, such as “ 18 peas balance 8 shells." 
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When the children found that, owing to variations 
in size, it was possible to find two right answers 
to the same question, e.g. the number of peas 

„which balance three shells, the teacher gave а class 

lesson on the conventional weights, and, in parti- 
cular, the ounce, befote they returned to their 
activities. 

Ounce weights were not plentiful, and, even if 
they had been, were very small for little fingers to 
hold ; so we made our own. } 

This was done quickly, cheaply, and easily by 
folding a foot of coloured nainsook (bought from 
the sixpenny stores for 2d.) and marking it as shown 


in Fig. 20. It was machined on the black lines and 

cut on the dotted ones, and gave us sixteen little 

bags. Fine sago was put into these, and when bag 

and contents weighed 1 oz., it was sewn up securely 
- and * 1 ounce " written on it in Indian ink. 
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SECOND-STAGE EXERCISES 


As soon as the children had had some practice 
ifi using definite weights, they passed to questions 
which demanded their use. These questions intro- 
duced the four basic operations, though at this 
stage there is no attempt made to write down the 
result in conventional form. These were some of 

- the exercises : 

1. Weigh 4 ounces of rice, 3 ounces, and 2 
ounces. How much have you altogether ? 

2. Weigh 8 ounces of peas. Use 5 ounces. 
How much is left ? 

3. Serve 5 ounces of lentils to each of 5 people. 
How much have you sold ? 

4. Weigh 4 ounces of shells. Find half by 
weighing. How much is it? 

The “half by weighing” is always found by 
taking some off one scale pan and putting it on the 
other till they balance. 

We found that a few cards such as these, which 
suggested exercises to the children, were of great 
value, but that once they realised the uses to which 
they could put their material, they could compose 
their own exercises, and the function of the teacher 
was no longer to invent sums, but to show the 
children how to state the results they had obtained. 
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We noticed that children at this stage found great 
difficulty in separating the steps of an exercise, so 
we adopted the device which in Fig. 21 appears as а 
large full stop. It is painted bright red, and the 
children call it a “ Belisha." Each of these spots 


Weigh b ounces of peos@ Share 
them between 2 people € 


How many each? 


Fic. 21 eg 


indicates the end of one operation, which must be 
performed and the result stated (or written) before 
the next is attempted. Then, when the final con- 
clusion is reached, the child has before him a series 
of steps through which he has reached an intelli- 
gible result. 


THE THIRD STAGE 


As has been sketched already in the “ shopping ” 
chapter, part of the third stage of work in weight is 
centred round the * Grocer's" shop. This gives 
the children actual practice in fractions of a pound, 
but they also need opportunities to perform, with 
weights, various exercises which will provide further 
work in the four basic operations. 

So, in addition to the shop, they continue to work 
at the weighing shelf, as in the second stage. These 
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exercises are graded so as to employ the children to 
their fullest capacity, and ensure that their previous 
experiences shall be clarified and their newly 
acquired skill applied. 

The weight cards are blue, and are kept in folders 
decorated by the 
children, as 
shown in Fig. 22, 
and numbered 
according to 
difficulty. 

Stage 1 cards 
require several 
different weights 
to be put to- 
gether—the pro- 
cess of Addition. 

т. Weigh a 
long parcel, then 
a square one. How much do they weigh together ? 

2. How many books does it take to balance т Ib. ? 
What does each one weigh ? 

Stage 2 cards compare ot contrast the weights of 
two objects—the process of Subtraction. 

1. Weigh a large parcel, then a small one. 
Which is the heavier? Ву how much? 

2. May bought } Ib. of tea, and Hilda bought 
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6 ounces. Which bought the most? How much 
more had she ? 

Stage 3 cards take the same quantity a number of 
times—the process of Multiplication. 

1. Find a parcel to balance the 2-ounce Vah 
What will 4 parcels weigh ? 

2. How many cream biscuits weigh 1 lb. ? “How 
many would you get for 4 lbs. ? 

Stage 4 cards share a quantity—the practical pert- 
formance of Division. 3 

т. How many z-ounce packets of rice can you 
make from 1 Ib. ? 

2. How many children can have 3 biscuits each 
from 4 Ib. ? 


APPROXIMATION 


The children are encouraged to estimate the 
weight of the parcels before checking their an- 
swers, and “ guessing ” weights is a very popular 
exercise at this stage. A page of a home-made 
exercise book in"which such an exercise is recorded 

_ reads as follows : 

“This morning we guessed the weight of a 
duster. Pat guessed 1 ounce, Peter guessed 4 
ounces, Doreen guessed 2 ounces. It weighed 
2} ounces, so Doreen was nearly right.” 


. CHAPTER VII 
CAPACITY 


Tue needs of the first stage of the measurement of 
capacity ate met in so satisfactory a manner by the 
experiences of the “ Milk-bar," which has been 
described in Chapter V, that for the five-year-olds 
we provide no furthar exercises in this activity. 

When these little folk have spent their pennies, 
they make drawings of their purchases in the same 
way as they do in other activities, and one of these is 
seen in the second line of Fig. тт. 


Tur SECOND STAGE 

The children who аге working out the exercises 
set for the second stage of the work are concerned 
mainly with the ordinary utensils used for capacity 
in everyday life, and through the Use of these ate 
ptactising comparisons and contrasts. 

As the illustration (Plate IX) shows, they work 
in groups of four, at two kindergarten tables put 
together and coveted with American cloth. On 
each table is a green-enamelled bath filled with 
water, and on a cup hook screwed into each corner 


hangs an old duster. 
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The utensils include spoons, cups, jugs, a kettle, 
a tea-pot, milk and medicine bottles, cartons and 
tumblers, as well as the conventional j-pint, pint, 
and quart measures. They are kept on the flóor 
under the table, or, when space permits, on a shelf 
on a nearby wall. 

The questions, in the customary picture form, 
stand on the tables in hinged pockets. "These are 


: 
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made of stiff cards hinged together with a strip of 
tape. In front of each card is a piece of celluloid, 
the three sides being framed with passe-partout. 
The question cards, which are kept when not in use 
in a wall pocket, are slipped beneath the celluloid 
when the child is at work, and so are protected from 
any splashes. As the frame stands in the middle 
of the table, it can be used by two children, one 
standing on each side of it (Fig. 23). 
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CONSTRUCTION OF EXERCISES 

When constructing the exercises, we found it 
necessary to frame each set round one particular set 
of'utensils, as otherwise there are delays among the 
groups of children. The only measures which 
appear frequently on the cards are those of which it 
is easy to obtain a plentiful supply, such as cups 
and spoons. ‘Thus, in Fig. 23, the child needs the 
3-pint and the quart measures, so these will appear 
in no other card of the set until our stock is increased 
to two each of these measures. 

We also found that questions which are designed to 
teach the relationship between conventional measures must 
always be framed round accurately marked utensils. For 
instance, it is disastrous to ask “ How many 4-pint 
measures can be filled from a quart jug ? ” because 
the answer, carefully measured, will probably be 
“41”; as a household jug is almost always 
generous measure. 

Therefore, if standard measures are to be com- 
pared, we use actual measures or “utensils, such as 
milk bottles, on which we can rely ; while if the aim 
.of the question is only to test careful working and 
comparison, then unconventional measures can well 
be used, an example of,such a question being: 
* How many doses of one teaspoonful can be taken 
from bottle А?” 
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METHOD OF WORK 

From the very beginning there is a definite order 
of procedure when measuring capacity, as other- 
wise it is possible that the children might get very 
wet and cold. 

The child reads his question and selects from the 
shelf the two measures he is to use. He stands the 
larger in the bath (steadying it with one hand if it 
requires it) and fills it with the other vessel, counting 
catefully in the meantime. Should there be any 
splashes or overflow, they fall into the bath, without 
any damage being done. When he has found the 
answer to his problem, he leaves both utensils in the 
water while he writes down his conclusion, after 
which he takes out and empties each measure in 
turn (as the water is not deep, this only involves 
wet finger-tips), dries it, and returns it to the shelf. 

In this way neither the child nor the table suffers, 
and the performance of the exercise offers additional 
training in neat habits. 


THE THIRD STAGE 
In the third stage the children are engaged in 
more definite work with conventional measures. 
They use pint, quart, ard gallon measures, as well 
as pint, J-pint, апа 4-pint bottles, together with the 
cups and jugs of the previous stage. 


PLATE VII 
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The question cards of light-grey cardboard are 
kept in a folder decorated as in Fig. 24. Repre- 
sentative cards ef this stage аге: 

t. How man} pints сап а milkman serve from 


2 gallons ? 


2. A man uses 4 pint of milk each day. How 
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much does he use in a week? What will his milk 
bill be for a fortnight at 34. a pint ? 

3. Mother took 3 pints of milk. If 6 children 
had a cupful each, how much was left ? 

4. Fill the pint measurg and empty it into the 
gallon can until this is full. How many times have 
you done it ? 

AAS 


CHAPTER ҮШ j ə 
CLOCKS AND CALENDARS 


“ TELLING the time " is an activity in which the 
children delight, and we let them begin it as soon as 
they leave the Reception Class. 


First STAGE 

The clocks used by thesé’ children tell only the 
hours, and are easily made. Ona base of thin wood 
(or card) 64 inches by 54 inches we glue two con- 
centric cardboard circles of contrasting colours, 
4% inches and 34 inches in diameter, respectively. 
The smaller circle is marked in hours, but the larger 
one has only one mark—at the top—to show the 
completed hour. 

With a fret-saw we cut out two wooden fingers, 
with a marked difference between the long and’ the 
short, and, having drilled a hole through the fingers, 
catds, and wood, we fastened the whole together 
with a copper “ split rivet.” If cardboard fingers 
are used, a paper fastener will do, and if a small piece 
of leather is glued to the underside of the centre of 
the base card, it will prevent the fastener tearing the 
cardboard. 
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With these clocks, each child has a small circle of 
cardboard, round which he can draw when he wants 
to illustrate his vork. 

The children begin by telling the hour—finding 
the time at which they come to school, go home, go 
to bed, etc., and having moved the fingers to 
the time they need, they draw a circle round the 
card on their paper and mark in the position of 
the fingers. 

Tux SECOND STAGE 

The clock to which the children advance in the 
second stage is seen in Fig. 25. It is made in the 
same way as the first one, 
but has four marks on the 
large circle—the hour, 
} past, 5 past, and a 1 to— 
with the words ro and РАЅТ 
on the appropriate side of 
the dial. 

As soon as the children 
can find and read times on 
these clocks and draw them 
correctly, they pass to the clock shown in Fig. 26. 
This is marked off on the larger circle in 5-minute 
intervals, till it reaches $ past, і.е. 30 minutes past, 
when it begins to return by 5 minutes to the next 
hout. Y 


FiG. 25 
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Incidentally, this gives excellent practice in 
the 5 times table, both forwards and backwards. 

When the children are familiar jwith these two 
stages, they like to tell the time уі both clocks,*by 


putting the fingers in identi- 
cal positions and writing the 
time indicated in different 
ways, such as “7-15 is 
1 past 7,” and “+ past 6 
is 6-30.” 

The exercises in this 
section are framed so as to 
give practice in the recogni- 
tion of a quarter and half 


Fic. 26 


hour, and in reading time in two different ways, as 
indicated earlier. Such a card is: 


I. 


I went home at 4 past 4. Show this time on 


yout clock. 
2. Draw it. 
3. Can you write this time in a different way"? 
4. I had tea ut 4 to 5. Show this time. 
5. Draw it. 
6. Is there another name for this time ? 
7. How long did I wait for tea ? 


The children in the foreground of the “ weigh- 


ing 39 


illustration (Plate VII) are engaged in such 


exercises as these. 
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Tue THIRD STAGE 


Before the children of the third stage pass to the 
use of the ordYnary clock face, they have some 
practice with clocks made as for the early stages, but 
marked with Roman figures. 

After this they add a dial marked in the usual way 


15 mins to 8 T45 
Fic. 27 


to those in use. Now that they are working with 
minutes up to 6o, they have completed their 5 times 
table, and can read given times in two Or three 
different ways, with the three clocks mounted on 
one boatd, as in Fig. 27. 

The next step is to use &heir clocks to help them 
to solve simple problems, involving the four rules. 
Some of these cards аге: 
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Card 1 

* I played for 15 minutes on Monday, $ an hour 
on Tuesday, and 25 minutes on MEE For 
how long ditl I play altogether?” / me 


Card 2 
* Jack's train goes at 7-35. He got to the 
station at} to 7. How long did he have to wait ? " 


Card 5 

“Tt takes me 15 minutes to come to school. 
How much time do I spend every week coming to 
and going from school ? ” 


Card 4 

* Bob and Nell and Joan have to mind the baby 
for an hour between them. For how long did each 
of them have to mind her ? ”? 


CALENDARS 

During this'stage of Number work, an old 
calendar sheet is extremely fascinating to the 
children, and from it they make a very large number 
of exercises for themselves. These sheets offer 
opportunities for the introduction of multiplication 
tables, for additions and subtractions, and for little 
problems concerning daily happenings. 
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Неге are extracts taken from a work page based 
on an ** October " sheet : 

“October haf 31 days.. There are 5 ASW 
5 Sundays, and Y Mondays. There are'4 Tuesdays, 
4 Wednesdays, 4 Thursdays, and 4 Fridays. There 
are 4 whole weeks and 3 days over. That is 
4 x 7 days, and 3 days as well. That makes 
31 days. 

“ We came to school on 5 Mondays, 4 Tuesdays, 
4 Wednesdays, 4 Thursdays, and 4 Fridays. That 
made 4 x 4 days and 5 days. That is 21 days. 

“ We were at home for 31 — 21 days. That was 
то days. I had 21 bottles of milk. А bottle cost 

4d., so it was 1014. for all the milk I had.” 

As in the other activities, there is as yet no 
necessity for the child to reduce each calculation to 
the conventional “sum” form. What is required 
is a process, and a statement which proves that he 
understands its significance. The conventional 
form, which is, after all, only a short and concise 
expression of a result, will follow in due time. 


CHAPTER IX 
MONEY EXERCISES 


Sincz the aim of this scheme is to make number a 
real and vital part of the children's life, it is obvious 
that the common transactions of the everyday world 
must play an important part in it. 

Accordingly, shops and shopping are very im- 
portant, and it is essential that, as soon as the chil- 
dren pass to the second stage of their work, they 
shall have experience of money-changing and 
combinations of coins. 

In the second and third stages a number of cards 
and exercises are introduced to meet these needs. 


MONEY-CHANGING 


The earliest of these exercises is the money- 
changing card (Fig. 28). This is a card, 10} inches 
by 6 inches. On the left-hand side is ruled a 2-inch 
column, and the length of the card is divided into 
spaces 14 inches wide. As seen in the illustration 
(Plate X), in the narrow spaces ate written sums of 
money while in the longer vacant spaces the children 
place coins which make up the required amount. 
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At first they choose pennies for this purpose, but 
before long a shortage in the supply makes it 
necessary fqr them to 
clfange some ‘7 these into 
silver, effecting also an 
economy in space. 

Once the child has 
glimpsed the possibility of 
such conversion, he is 
encouraged to use the 
smallest number of “coins 
he can in each case. 

He makes a record of his 
actions by drawing round 
each coin used, writing the 
value within it, and finally stating the total of the sum. 

A reverse card has the coins attached, and the 
exercise requires the child to write down what is the 
sum they represent, e.g. a shilling, a threepenny 
piece, and a penny is 15. 44. 

- Тһе cards are graded in three stáges : 

Step 1 includes amounts to IS., excluding half- 
pennies. 

Step 2 uses amounts to 25s., still excluding half- 
pennies. Ф 

Step 3 gives practice in amounts to 27. 6d., in- 
cluding halfpennies, for we find that, although the 
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coin itself, as a “little penny,” is quite familiar, 
eyen to the five-year-olds, three-halfpence, two- 
pence ha'penny, etc., are 
amounts sot understood 
until the child is 7. 


SrAMP CARDS 


A variation of these 
money cards is the stamp 
? card shown in Fig. 29. On 
these are used stamps of 
different denominations, 
which have to be paid for 
by the children. At the 
conclusion of the exercise 
the total of the face value is found and checked by 
the amount of money in hand. 
Such cards are easily made, cost nothing, and are 
extremely useful to the children. 


How much money ? 


Buses 

Bus tickets, familiar to almost every child, pro- 
vide very popular exercises. 

The first one consists of a large double sheet of 
paper. On the left-hand side are pasted two rows 
of tickets, of different values, with corresponding 
spaces beneath. On the right-hand side are two 
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envelopes, one holding tickets and the other a set 
of exercises. 

First, the dhild matches the tickets, and then, 
fiom, his coi& box, puts s 
coins to their value. An 
exercise taken from those in 
the pocket is : * How much 
would it cost to buy the 
tickets on the top row ? ” 

There are two grades in 
these cards. The first has 
tickets which do not involve 
halfpennies, but these are 
included in the second 
series. Fic. 30 

Another piece of apparatus which is worked with 
bus tickets is seen in Fig. зо. With this card, about 
12 inches by 9 inches, a child has some tickets and a 
box of coins. 

He begins by putting tickets, as he will, on ү 
seats, and paying for them. Then he “ writes ир” 
his list of tickets, adds up the face values to find the 
money he should have taken, and then checks it 
with the actual coins he has in hand. 

In the beginning, we semind the children that it 
is not necessary to fill every seat cach time, as 
buses аге only full during rush hours, but we find 
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that as the children recognise their growing capacity, 
so they increase the numbers of tickets they use. 

When a child is expert at constructing such 
individual exercises, he uses others ¢ompiled hy Kis 
teacher and graded in difficulty. An early one reads : 
*A conductor sold 24. tickets to every double 
seat, and 14. ones to every single seat on his bus. 
Put out the tickets. How much did he collect ? ” 

A later one is : “A father and mother took their 
two children on a bus. The fare for an adult is 
3d. and fora child 14. Put out their tickets. How 
much money did it cost for them all ? ”? 


SHOPPING SLIPS 

This very simple piece of apparatus, seen in 
Fig. 31, is merely a strip of cardboard on which are 
illustrations made with rubber stamps, or cut-outs 
taken from catalogues. 

With such a strip and a box of coins a child can 
construct an indefinite number of exercises. He 
may begin by buying any two of the articles, then 
any three, and finally all of them. 
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Then he may choose two or more of any one, or 
two of one and one of another. “Next he may buy 
each in turn from 1s. or from a half-crown ; ot he 
may desire to huy any one of them and have only 
3d. in his purse. How much more does he need ? 

These are but a few of the uses to which the 
children put such strips, introducing a variety of 
operations. 


SHOPPING WHEEL 


Another form of exercise which involves spend- 
ing money is the shopping wheel used by the 
children in the third 
stage. ‘This is seen in 
Fig. 32. 

It is made of two 
circles, one larger than 
the other (for con- 
venience’ in turning). 
They are connected in 
the centres by a paper 
fastener, and to prevent 
this wearing through 
the cards, a little square of leather is glued beneath 
each centre before it is pierced. 

On the top circle is pasted a cut-out of some 
article for sale—an apple, loaf, orange, etc.—and 
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beneath it is a caption, saying its price is... At 
this point a small square is cut from the top circle, 
and the price selected is written webin it, on the 
under circle.» The card is then completed by the 
addition of various questions based on the price 
given. j 

The under circle is then rotated a short way, and 
another price is written in the now empty space. 
This is repeated several times, so that a child has a 
large variety of questions presented to him on one 
catd, all of which may be wotked with actual coins. 

For example, in the exercise illustrated, the child 
may put out 5d. twice, and find the amount. He 
may then put out 17. 84. and divide it into five- 
pences—finally giving himself 15. 6d., taking away 
the 54. spent, and finding his change. 

Later he is encouraged to work the exercise 
mentally, and then check the result by using coins. 

When making the questions, it is necessary to 
temember that the price selected on the lower card 
must be such that it is possible to give answers to a// 
the questions on the upper card, no matter what 
price is showing. For instance, if on the illustrated 
card apples were 7d. a pound, a child would only be 
confused if asked to buy a number of pounds for 
15 84. Therefore, on such a card, the price given 
must be some factor of ту. 84. 


me 


U — CHAPTER X 
GAMES—AS NOTATION AIDS 


IN Chapter II we indicated that it is necessary for 
children to learn certain facts of notation by heart. 

As a help in achieving this result, we find games— 
both individual and group—of ‘great assistance, 
as they develop the"mental power and alertness 
required. 

There is also a second purpose in providing such 
educative games for a class, for they not only offer 
material which occupies a child, but they engage his 
fullest capacity to a definite end throughout the 
Number period, so that the teacher of a large class 
may feel assured that the group working in this 
way is deriving real benefit. 

The beginnings of dominoes and jig-saws have 
been mentioned in Chapter III. "These games are, 
in the earliest stages, individual, and the children 
match their colours, pictures, and figures alone. A 
little later they begin to learn the lesson of “ turns,” 
after which they advance,to more formal work, at 
which stage we introduce more group games. 

Many of these are adapted from the “ parlour ” 
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games of an earlier day. Here аге a few of such 
games which we have found to be of use. 


' ( 
SCORING GAMES * 
т. Skittles 

This is played in the old-fashioned way, by two 
children. "They have five skittles, a rubber ball, a 
paper, and a coloured pencil each. Each child has 
а turn, and writes down the number of fallen men. 
Later they use ten skittles, have one paper, and record 
their single scores, and then the combined one. 


2. The Castle Gates 

This is a variation of the skittle game, and is 
played with a castle outline cut out of plywood, as 
in Fig. 33. Six gateways are cut out along the 
bottom, each being large enough to allow a small 
rubber ball to roll through easily. Above the gates 
ate small cup hooks, screwed into the wood, on 
which hang cardboard circles, each bearing a 
number. By varying these, the teacher can make 
the exercises as difficult or easy as she thinks 
necessaty. 

At each end of the castle is a support, which is a 
3-inch length of wood about an inch thick. In this 
is a groove, and when the castle is in use on the 
floor or table, it slips into these grooves and is quite 
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PLATE IX 
* Splash ! Splash! ” But all utensils are over or in the bowls, so there is 
no mess, Note the pictorial questions standing on the table. 


8o 


PLATE X 
A‘ matter of finanse. The boy 
cards, while the girls аге express 


are using money circles and stan 
ng written amounts in real monc 
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steady. "When not required, it is taken out and the 
whole thing packed away on a shelf. 

In the earliest stages the children score by giving 


themselves as many counters as are indicated by the 
number above the gate through which the ball rolls. 
Later they add up the total of two or three indi- 
vidual turns. 


3. Quoits 

A simple form is a home-made board made of a 
square of plywood, into which are screwed five 
right-angled hooks, with the figures 1 to 5 marked 
beneath them. The game is played with rubber 
rings, and can employ fgur children taking turns 
and each keeping account of his own score. 

Ata later stage a more advanced board with hooks 

AAG 
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and numbers up to 20 employs five children, the 
fifth acting as scorer. Here “о” is introduced, 
and the child who has no addition to his score be- 
cause of it soon comprehends its purport. The 
final scores are added by the scorer and checked by 
the individual players. 


4. Tops 

A home-made top is a hexagon of card or wood, 
cut from a 5-inch square (Fig. 34). On this are six 
?colouted triangles and 
the figures 1 to 6 (or 
a harder selection if 
desired). Through the 
centre is a butcher's 


SA skewer. We find that 
the top spins better 
on the blunt end of 
the skewer. 

Fic. 34 Two players spin 


the top in turn, and 
as it falls each takes from a box of counters the 
number scored. When both have had a turn, 
they write down the numbers shown, add up the 
counters, and so make their first addition sums. 
These are self-corrective, and in working them each 
checks the other. 
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CUBE GAMES 


т. The Dogs and the Bone (Fig. 35) 

This is a home-made game. The,“ dogs ” are 
cut out of thin Wood with a fret-saw and glued to 
flat wooden stands. ‘The “ road " is made of 1-inch 
squares of paper, two colours being used alternately, 


Fic. 35 


and the “bone” at the end is painted on the 
board. A large. wooden cube (from the Babies’ 
brick box) has number pictures, of figures, painted 
on five of its sides, one being left plain. The two 
players take it in turns to throw the cube, and move 
their dog towards the bone, according to the picture 
which is shown. 
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2. Snakes and Ladders (Notation to 49) 

The bought variety of this game is, as à rule, too 
difficult for general use in school, so a simpler form 
is made on‘a card divided into fprty-nine squates. 
These are numbered, and “ladders” drawn with 
Indian ink, while snakes cut out of gilt paper are 
pasted on. 


3. Card Ludo (Fig. 36) 
The “ route ” in this game is made of gummed- 
paper spots, with a house drawn on the board as a 


AWA, 
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Fic. 36 
goal Between the two players is a pile of cards, on 
each of which is an order, “ Move up 2,” “Go 
back 3,” etc. Each child shows a card in turn, 
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and follows the instructions, the first to teach home 
winning. 


e GAMES FOR NUMBER COMBINATIONS 


The all-important number bonds referred to in 
Chapter II, though taught in mental lessons, require 
constant practice, in some cases for years, before 
they become part of the child's mental make-up. 

To assist in impressing these, we have a graded 
selection of jig-saws, lotto games, dominoes, and 
* snap ” cards, which аге specially constructed to 
provide exercises in : 

a. Numbers up to 10. 

b. Composition of то. 

ere eene, 

ays 

e. “ The 16 essentials,” i.e. 6 and 5 ;7 and 4, 5,6; 
8 and 3,4,5, 6,75 9 and 2, 4» б, 7 9. 


т. Jigsaws 
In the early stages these are made of two 9-inch ` 

squares of cardboard. On one of them a picture is 
pasted, and then cut into nine squares. On the 
back of each of these pieces a question is written. 
On the lower card we draw nine corresponding 
squares, and write in each of these the answer to the 
question on the picture piece. 
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From the very beginning we insist that, as this is 
а numbet exercise, the picture pieces must always be 
turned face downwards on the desk before the work 
begins. As each answer is found, the piece is put 
in place, and when all are used, they are reversed. 
If the answers are correct, the picture is formed 
properly ; if not, the child finds out which piece is 
wrong. The exercise is completed Ьу the child 
taking each piece in turn, and writing down question 
and answer. 

Each puzzle has its owh envelope, which is 
numbered, The same number appears on the back 
of the whole card, and on each puzzle piece, so that 
if any slip out, they can be replaced quickly and 
easily. 

The early jig-saws are used as exercises for 
an individual child, and are graded as follows 
(Fig. 37): 

т. Any nine of the figures 1 to то, matched by the 
number pictures, also the reverse process. 

2. Two numbers taken from between 1 and 5, 
added together in picture form. ` 

3. Two figures between 1 and 5 added together. 

4. " Picture то” and one or other unit added, 
matched by the correct figures, 

5. Composition of то. 

6. Simple questions on these combinations. 
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As the children must work their puzzles from the 
number side, and the picture is only to aid self- 
correction, it is essential that there shall be no two 
answers alike ig the same puzzle. Although it is 
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good for a child to know that 8 — 2, 4 and 2, and 
10 — 4are all answered by a card bearing “ 6,” it is 
impossible for him to knew where to put the “ 6” 
unless he looks at the picture side ; and once he is 
allowed to do this, the exercise loses its number 
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value. So we select one illustration of a number for 
each puzzle, and rely for our variety on the num- 
ber of different puzzles we can provide. 


ə 


e 
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STAGES 2 AND 3 

When nine pieces become too few, we make the 
puzzles more elaborate, and as more pieces are 
difficult to keep in place, we have devised a puzzle 
with a frame (Fig. 38). 

The foundation card is about 9} inches by 
6} inches. On this we glue a picture, leaving a 
margin of about $ inch all round, glue being more 
lasting at the edges than paste. 

With a razor blade we cut out the picture, and | 
then glue the remaining frame on to a sheet of white 
paper. Ordinary school drawing paper is suitable, 
as it is fairly tough. 

Diagonals are then drawn actoss the back of the 
picture, as shown in the sketch, and questions are 
written on each piece before the picture is cut up. 
Then corresponding diagonals are drawn across the 
inside of the frame and the answers to the questions 
written in the spaces. 

When doing this, we found that it was not always 
easy to remember that, when completed, the picture 
would be reversed, and thus answers were some- 
times written in the wrong spaces. То prevent this, 


, GAMES—AS NOTATION AIDS 89 
we found it useful to place the frame and reversed 
picture as shown in the diagram, and to fill in two 
adjacent sides first. Ву working away from these, 
to feft and right respectively, no mistakes occur. 
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Since the majority of the pieces are like diamonds, 
lazy folk can get no help from the shape of any 
particular portion. The sunken surface of the 
drawing paper keeps the puzzle pieces in position, 
and very few аге swept to the floor by sleeves. 

The questions on these pieces are made as easy or 
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as difficult as required. They may include number 
combinations and any of the “ tables " which have 
been taken. 

As before, the frame, envelope, and pieces’ are 
all numbered, in case of loss. ‘The same number 
written small at the top of each puzzle piece 
helps a child to place it the right way up. A 
note on the envelope—“ This puzzle has 24 pieces ” 
—helps him to know if it is complete. If not, the 
shortage can be reported at once, and immediate 
search for the missing piece usually meets with 
success, 

These jig-saws, as pieces of sclf-corrective 
apparatus, ate popular with teachers and children 
alike. 


2. Lotto 


In the illustration (Plate XT), five children may be 
seen playing lotto with simple home-made apparatus. 

Each of the four players has a card of nine 
pictures (The “Look and Learn” series of 288 
pictures, sold by the sixpenny stores, is an excellent 
soutce of supply for these pictures), and although 
the same picture may appear on each card, there is a 
difference in the order» so that each child must 
search his own card for the answer. The fifth child 
has a box of loose pictures which are the duplicates 
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of those on the cards, and she turns them up in 
order, saying * Who has a teddy-bear?" The 
child who first answers “I have” receives the 
picture, which he places on the similar опе on his 
card. "The first to fill his card wins, and calls the 
catds for the next game. 

With a little experience the children become very 
quick at this recognition of pictures, and are then 
ready for the more advanced forms of the game, 
which incorporate practice in number bonds, etc., 
in the following stages? з 


a. Recognition of Number Pictures 
These cards provide simple illustrations in 
number picture form, e.g. 4 balloons, 3 cherries, 
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etc., are drawn on the card, and the child calls out 
the figure which corresponds (Fig. 39). 


b. Composition of INumbers to 5 › 

This is taken in two ways. The’first cards’ have 
the analysis of the number, e.g. 3 and r, and the 
children call out the answer, 4, while the cards of 
the second set bear the numbers, and the children 
call out the component parts. 


с. Composition of xo 


d. * Teens ” 

Practice is useful in each way, some cards bearing 
то and 2, 16 and 5, etc., to which the children call 
12 Of 15, and the reverse process, as in b and c. 


е. “ Туз, which are really the то times table, and 
into which the x sign is introduced. 


У. “ 16 essentials,” as used in the jig-saw puzzles. 
g. Tables, as learnt. 
b. Composition of 1s. 


There is practically no end to the variations which 
can be introduced, and wé find that if the cards are 
made of cardboard which is coloured on one side 
and white on the other, it is useful to have the 


GAMES—AS NOTATION AIDS 93 


answer written on the latter side. The child who is 
calling the question shows the coloured side to the 
players, but has the answer in view himself, so that 
there is no possibility of a wrong ‘answer being 
passed. 

The teacher will also find that to put up number 
charts on the classroom walls while number games 
аге in progress is profitable. 


3. Dominoes 

The ramifications of dominoes are even greater 
than those of lotto, and this game is equally 
fascinating either as an individual occupation or as 
a group game. 

The very early stages of picture and colour 
dominoes were described in Chapter III. These 
are followed by : 


a. Recognition of Number Pictures to 5 ‘ 

These dominoes ate of cardboard or plywood, 
2] inches by 1j inches. On either end is a number 
picture made either of painted or gummed-paper 
spots. 

The game starts by sharing the dominoes. The 
children soon recognise the “ starting ” card, which 
is marked with a star, and after this has been put out, 
the others play round in turn, matching the numbers. 
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b. Number Pictures and Figures to 5 

In this set the starting card is marked as before, 
but now picture 3 must be matched by figure 3, and 
so on until the dominoes are exhausted. р 


с. Composition of Numbers up to 5 

These cards provide early practice in com- 
position, and the game proceeds by matching 
“> апат” with * 5," etc. 

Other variations follow, as in lotto and jig-saws, 
and the piece of self-corrective apparatus shown in 


[eel |" ee 
em 
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Fig. 4o is а great favourite. It is known as 
“ RHYMINOES.” 

Two children play the game, and. having found 
the first card (marked with a star) Mary reads 
* Gand 7," to which Derek produces the card bearing 
* 153." So they go on, until the last card (marked 
with a spot) isin place. Then they turn them over, 


\ 
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and there on the desk is the rhyme ** Jack and Jill 
went up the hill, to fetch a pail of water.” The 
fact that the words are in the right order assures them 
thate the answers to their sums are also right. So 
they їшїп them Баск and write out the questions 
and answers from the correctly placed dominoes. 


4. Snap 

This is a very real test of mental power and alert- 
ness. Plain cards, the size of the largest visiting 
card, аге bought in packets from a printing firm, 
and a set of rubber number stamps will enable a 
teacher to make many vatiations in a very short 
time. 

Besides “snapping ” similar numbers and pic- 
tures as suggested for lotto, third-stage children may 
“ snap " components of то, pennies which make 1s., 
or fragments of any particular multiplication table. 


CHAPTER XI „ ; 
FRACTIONS AND PATTERNS 


“ Fractions” seems a startling heading in con- 
nection with work for infants ; but when a child 
cuts an apple in two and gives “ half” to his 
brother, or divides his orange and shares the 
* quarters?” among his playmates, he is already 
using the vocabulary of “ Fractions,” and is ready to 
deal with pieces of apparatus as he does with his 
apple and his orange. It is along such lines that we 
proceed. 

The children are supplied with circles of coloured 
paper, and begin by cutting these into halves. Then, 
by changing pieces, whole cakes of differently 
coloured halves ate formed, the children finding 
always that any two of the pieces make a whole 
cake. 

Some of the halves are then cut into two to give 
four quarters, with which the children work, first 
combining their pieces in as many ways as they can 
to make whole cakes, and then, beginning with 
whole cakes, taking away certain pieces and finding 
what remains. 

96 
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Fractions. Making whole cakes from the coloured segments lying in 
the tray. The children learn to use J's and }’s at the same time as they 
spend 4d.’s and 14.'s 
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Finally, some of the quarters аге halved and the 
eatlier exercises are repeated with the new range of 
pieces. 

When, through these experimental exercises, the 
childrethave been introduced to the fractions, they 
eden in with cardboard circles, as in the 
illustration. ‘These fraction pieces are kept in a 
wooden tray, and each value has its particular 
colour. А typical card of exercises at this stage is: · 

т. Make a cake, using red, green, and black 
pieces. i 

2. How much is red ? 

3. How many pieces are green ? 

4. Take away the black part. How much is left ? 

To help the children to illustrate their statements 
each has a small circle of cardboard, with a hole in 
the centre, and marks on the circumference to show 
}, land j. With the aid of this, the child draws 
the circle, marks it as required, colours it with his 
crayons, and adds the statement and conclusion 
beneath it. ; 

STAGE 3 

The children of Stage 3 pass to further work with 
circles. 

Beginning with exercises such as those used in 
Stage 2, they express their answers, not only in the 
numbers of pieces, but also as fractions, e.g. “ I had 

AAT 
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1 green piece, 2 brown, and 1 red. The green was 
3, the red was }, and the browns were$. The browns 
filled as much space as the red, so $ is as much 
as 1." А ) d 
"These are followed by simple problems Yased on 

4 and } particularly, as training for the 14. and 14. 
with which the child will soon meet. Such cards аге: 

1. I ate } а cake every day for a week. How 
. many cakes have I eaten ? 

2. A teacher gave 16 children } of an apple cach. 
How many apples were cut up ? 


PATTERNS 


From fractions it is but a step to “ patterns "— 
the children's name for their first lessons in 
geometry. 

The apparatus for this group consists of trays of 
small wooden shapes, triangles, squares, and ob- 
longs. ‘These pieces are made from sheets of thin 
plywood, painted with spirit stain, before it is cut up. 
We find that this is much less trouble than cutting 
out the pieces and then staining them. Among the 
pieces are : 

rinch squares; oblongs, 2 inches by 1 inch; 
equilateral triangles with, 2-inch sides. 

Then we add : " 

Right-angled triangles which are half the square ; 


FRACTIONS AND PATTERNS 99 


others which are half the oblong ; 1-inch equilateral 
ttiangle which is } of the larger one. 

Although »e use wood, these shapes could quite 
well be. made of cardboard, the difference being in 
length os ife. 1 

The firg- exercise gives practice in recognition of 
shapes. The children are supplied with a hecto- 
graphed sheet of drawings of the various wooden 
pieces in the tray. There may be several of the 
same shape, but at different angles; at first the 
children are puzzled by "the varying attitudes, but 
they soon become quick at finding and covering each 
drawing with the correct piece. The outlines are 
then coloured to match the wood, after which the 
children group the patterns according to the number 
of sides in each. 

The next step is to find out which shapes can be 
combined to make one of the others, e.g. two squares 


"to make an oblong, or two triangles to make a 


square. и 
After this the names of the various shapes are 
taught, and the children find examples around them, 
such as the classroom floor, a desk, or a passage. 
* A series of exercises follows, a typical one being : 
1. Measuresthe side of # red square. 
2. Make on your desk a big squate with 3 small 
squares in each side. 
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3. How long is each side of the new square ? 

4. Draw it. 

5. How many little squares will fill the shape you 
have drawn ? i 

When the children have. learht that P d small 
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* How many squares to 
cover" this?” 


wooden shape—red in our case—is known as a 
“ square inch," they proceed to use it to find the area 
of plywood letters such as capitals E, H, L, T, and 
shapes as shown in Fig, 41. "These are made of 
wood, an inch wide, and are always an exact 
number of inches in length. 


(0 Teo o0 Lol T ŘE 


FRACTIONS AND PATTERNS IOI 


The wooden “ square-inch ” units are fitted on to 
the selected shape, after which the figure is drawn 
and the children state the number of “ square 
inches ” used. ы 

Theré*is no mention of the term “ area ” : the 
children speak of the “ space occupied ” ; but we feel 
that throughout these exercises they are having 
experience of the difference between inches and 
square inches, between length and area. 


LI 


} CHAPTER XII » f 
WORK RECORDS AND TRAYS 


Tue invariable query of every visitor who sees our 
classes at work is, “ How do you know what each 


child has done ? ” 


The answer is seen in the work 


paper which every child, from the earliest stage, 
produces at the end of each lesson. 
The very earliest records are pictorial in form, as 


we have said in an earlier 
chapter. 

The youngest “ shop- 
рег,” having spent his 
то pennies, helps himself 
to a sheet of paper and a 
coloured pencil and draws 
both his purchases and the 
pennies he spent on cach. 

Fig. 42 shows that 
George went first to the 
“ Sweet stall" where He 


spent 34. ; next to the “ Milk-bar,” where he spent 
2d.; a third purchase was fourpennyworth of 
ribbon, and his last penny bought a boat. 
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An interesting sidelight showed itself after a few 
months! work. One noticed how the brighter 
children tended to make their ro pennies last for 
more and more transactions, and instead of spend- 
ing 44., Оу even Б 
3d., at опе Stall, 
they made six 
or seven pur- 
chases, попе 
of which ex- 
ceeded 2d. The 
teacher then 
suggested that 
they might 
make fewer 
purchases, re- 
cord what they 
had spent, and 
also how much 
they had left. 
So as well as 
having experi- 
ence in simple addition to ro, they began sub- 
ttaction by complementary addition—just as all 
shopkeepers give their change. 

When the children begin reading, they find at 
each stall a stock list with simple illustrations and the 
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word for each article. So the six-year-old child 
makes a simple shopping book, as shown in Fig. 43, 
and a page reads as Fig. 44. 

house 2 оо Similarly, with the 

| measuring exercices, etc., 
tree | о John, who is 6 years and 
8 months, makes very little 


; 2 oo s of drawing in record- 
pencil —— ing his work, and the 


У 5 following are extracts from 
mure gu Biqsheets: 
change 5 
L1 2219/38 
Fic. 44 


“T sold 9 inches of 
lace, and 3 inches and 2 inches. It made 14 inches. 
I sold 4 inches of lace 3 times. It made r2 inches. 
I cut off 11 inches of lace and gave 7 inches to 
Bob. І have 4 inches left," 


4.10.58 

“ Тһе pink bag A is 3 ounces. 

The yellow bag A is 1 ounce. 

The blue bag C weighs the same as pink bag A 
and yellow bag A. 

The blue bag C weighs 4 ounces.” 

These sheets are kept in folders, the covers of 
which are varied according to the inclination of the 


WORK RECORDS AND TRAYS тоў 


owner (or the owner's teacher). The folders seen 
in the photograph (Plate XIV) are made of a piece 
of stiff wallpaper, with a flap turned in on either 
side, top and bottom, so that the sheots can be put 
in easilj.and will not fall out every time the whole ` 
is touched. 
'The cover is 

decorated with 

cut paper illus- 7 AR 
trations of 4 BY 
scales, mea- 
sures, and a 
clock face, or 
is painted in 
Art lesson, as 


in Fig. 45. ( 
IRA YS Qrithmetic 
Class I 
When the ro i 
children began 


to record experiments in the basic operations, we 
found that “ Trays " were exceedingly useful. 

These trays аге box lids, in which are a number of 
small objects, such as beads, buttons, or pennies, 
and a number of small receptacles into which they 
can be placed. We usually use the base of a cheese 
box as a large container for the loose material, as it. 
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is deep enough to prevent loss and yet wide enough 
to make handling easy. "The receptacles into which 
the beans, buttons, etc., are to be placed are the 
trays of tiny boxes, blocks in which stand wooden 
rods, or catdboard figures cut from fashiog plates. 

The illustration (Plate XIII) shows two children 
working with trays. Joyce slips 18 rings on one 
rod, 19 on the second, and 7 on the third. Then 
she writes “ 18 and 19 and 7 make 44.” Betty began 
with 40 pennies. She gave 17 to one of her “ dolls ” 
апа 14 to another. She writes 4o — 17 — 14 = 9. 

By putting the same number into each box the 
children make “ times” sums, or they can begin 
with a certain quantity and divide it between a 
chosen number of rods. 


When we first began trays, we tried to supply 


cards of suggested sums for use with them. But we 
found that the children were so anxious to do what 
they thought we expected that they failed to 
appreciate that they could use the material to make 
exercises for themselves. So now they аге allowed 
to experiment as they wish, the only condition 
being that they must afterwards write down what 
they did and the result obtained. 

During the third stage we find that the атт 
experiences hitherto gained by the children, com- 
bined with their constant mental practice, so develop 
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their number consciousness that a very slight visual 
stimulus will set their mental machinery in motion. 
Gradually they feel far less need of actual apparatus, 
and as the teacher moves round the class, she will 
find mzny childten with answers on their papers 
which are quite correct, but which she knows have 
been obtained by mental processes only. When 
such a stage is reached, we know that the child has 
indeed a real knowledge of number, and are assured 
that he is ready for the more orthodox methods 
of stating his results, “which he will find devel- 
oped in the Rightway Arithmetic Series, Books 1 and 2 
.. (published by University of London Press Ltd.). 


CHAPTER XIII 
CLASS ARRANGEMENT 


Tue activities in which the children engage are so 
vatied that we find it necessary to divide the classes 
into groups. 

The occupations of the Reception Class provide 
opportunities for those dttivities which are the 
basis of the practical work of the later stages, but 
when the children leave this class, there has to be a 
regular rota. 

Our classes of forty-eight children are divided into 
six groups of eight, and one of these works at а 
particular activity throughout a Number period. 
Each of these activities is attractive, but as a child 
needs the experience of all, he must not stay at one 
to the exclusion of others, but must change in an 
agreed order. 

To ensure this, we have arranged a system of rota, 
which is worked both in the second and third stages 
of the scheme. 7 


Rora CARDS AND BADGES 
When the groups are made up, each has its own 
badge. 


108 


CLASS ARRANGEMENT 109 


'These are made in Handwork lessons by the chil- 
dren and are very simple. The base is a square or 
circle of coloured cardboard, and on it is a design 
which varies with the class. Р 

Our children *chose coloured patterns for опе 
class, woolly pompoms of various colours for 
another, toys for the next, and animals for the top 
class. 

The children who wanted patterns cut out red 
circles, blue triangles, green stars, yellow ovals, 
purple rings, and black crescents from gummed 
paper and stuck them on their square cards, 

The pompoms were made like woolly balls, by 
winding wool round r-inch-wide strips of card- 
board, three pompoms of one colour being allowed 
to each badge. 

The toys and animals were printed with the 
rubber stamps taken from nursery printing sets. 
The outlines were painted by the children, and then 
the badges were fastened on with small gilt safety- 
pins. б 

On the wall hangs a rota card, divided as shown 
in Fig. 46. (The headings vary as the teacher 
avishes.) 

In each of the squares, below “ Day " is stitched 
the lower half of a press-stud, which cannot tear off, 
because before the sewing began, a strip of tape was 
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glued behind the card. The upper half of the 
press-stud is sewn to a circle of cardboard, on 
which the word “ то-рАү ” is printed, thus making 
an indicator which can be moved to any of the 
studs. 
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At the beginning of a Number period, the chil- 
dren find the square in which their badge appears, 
read the head of the SENA and proceed with that 
piece of work. 
In order to allow groups of eight to divide into 
two fours if the teacher so wishes, we provide two 
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occupations for each section. Those of the second 
stage ate : 

1. Sweet Shop and Milk-bar. 

2. Measuring Cords and Ribbon Shop. 

з. Games—Ldito,, Tops, and Dominoes. 

4. Jig-saws—2 stages. 

5. Clocks and Patterns. 

6. Trays and Floor Games. 

'The third-stage divisions are : 

1. Weighing and Capacity. 

2. Shopping at two types of shop. 

3. Measuring Objects and Measuring Problems. 

4. Patterns and Fractions. 

5. Money Cards and Buses. 

6. Trays and Clocks, 
with a selection of games to be taken as and when 
the activity for the day is completed. 

The children work at an occupation for two 
successive lessons, so that they may have an oppor- 
tunity to overcome any initial difficulty in handling 
the material and be able to derive real benefit 
from their work. On the third day they change 
with the other four in their group, and on the fifth 
day the indicator moves on, and they change for the 
first of two days’ ехререпсе with entirely new 
material. ; 

Visitors sometimes wonder whether the children 
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may become too accustomed to any particular 
activity, but as in a normal term they only work at 
any particular section twice, it is easy to see that the 
time is too,short to allow of such a possibility. 
Moreover, by the time a child comes to any section 
for the second time, his experience has so widened 
that he probably uses the material in an entirely 
different way from that in which he employed it the 
first time. 


Desk FORMATIONS 


Freedom of movement and space between the 
groups is very desirable, so during a Number period 
one of our classrooms resembles that shown in 
Fig. 47. 

We found three ways of achieving this arrange- 
ment. The first is by keeping a special room for 
number and allowing the classes to use it in turn ; 
the second is by keeping the apparatus in a normally 
occupied classroom and moving the classes about ; 
and the third is to rearrange the furniture of the 
room for the Number period. 

The first method is, of course, the ideal, the 
second is a useful one, and the third, in the majority 
of schools, is the most likely. 

In these days, few schools have a spare 
room. If, however, a room has been devoted to 


processes, using а 


In these folders the work pa 


with cut-paper des 
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With these the children 


PLAT 
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make up their own sums in the four 


s many of the rods or small containers as they wish. 


PLATE XIV 


igns, and the end 


pers are kept. The covers are decorated 


flaps fold over to make two pockets 


PLATE XV 
‚+. Dennis has found 19 
and, by adding on 3 from the other end, 


" 19 and 3’ 


a 
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on one end of his tape measure 
is finding the answer to his sam. . 
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Practical Number, there is no doubt that economy 
‚ in time and material can be effected. 

Much of the apparatus used by Stages 2 and 3 is 
the same. Often one class contains children of such 
varying attainments „that they need a choice of 


ORIEN 
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material from both sections. In any case, the 
difference between the stages is mainly a difference 
‘in the way the material is used, so if several classes 
can use one room and onc set of apparatus, costs and 
preparatory labour are at once reduced. 

If no room can be spared always, it may be 
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possible to arrange that classes may use the same 
apparatus by moving into each other's rooms for . 
certain lessons—Reading or Music, for example— 
while another class has Number. This has been 
tried and found practicable, but it Certainly calls for 
* give and take” between the teachers concerned, 
and even children have been known to resent the 
occupation of their desks by others. 

Sometimes the only alternative is for the teacher 
to rearrange her furniture, In this case we find it 
possible to turn a nornsaily-placed class into a useful 
Number formation in two minutes. А teacher in a 
school working on this method turns a class of 
children of 54 
years of age, 
in this time, by 
the following 
plan. 

The desks 
are, as a tule, 
arranged as 
shown'in 
Fig. 48, the 
little square representing the table on which stands 
the class model, and this, of course, cannot be 
moved. 

On each desk is a little cardboard square, bearing 
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the figure shown in the diagram. When it is time 
for a Number petiod, the teacher calls out these 


figures in a definite order, and as she says each one, 


the two chil- 
dren in that 
desk pull it 
back,, push it 
forward, or 
turn it, till it is 
in the position 
shown in 
Fig. 49. The 
children then 
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look at their rota card, fetch the required wotk 


from the cupboard, and proceed. 


The order in which the Number class is formed is : 


$ — 20 
I 6 13 
19 18 2 
7 II 12 
3 8 15 
17 — — 
The order for return to normal at the close lof the 
lesson is : 
* 3 13 17 
18 T 8 II 
12 7 2 
19 6 13 
I 20 
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The desks numbered 5 and 20 become the “ Clock ” 

group and the measuring group respectively, while 

the three unnumbered desks against the wall are 
- the two shops and the * Milk-bar." i 


LÀ 


STORAGE 

One of the attractive features of this scheme is the 
ease with which the required material can be stored. 

The goods for the shops can be packed away in 
boxes, e.g. Hudson’s soap boxes, which when not 
in use are stacked beneath the shops. The trays 
used for the four rules, and which hold fractions, 
bus tickets, and patterns, stand one above the other 
in a corner of the shelf. Clocks, stamp catds, 
money cards, game envelopes, and the exercises 
framed round the other activities are housed in 
pockets hung on the walls or behind the desks. 

In fact, this method needs less space than that 
previously required for the many sets of sum cards 
used in “ Individual " work by Number classes, for 
instead of the 50 cards which every step demanded, 
half of the exercises are constructed by the children 
themselves, and the remainder are provided by half 
a dozen examples for each stage. 
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« CHAPTER XIV 
RESULTS 


Tur concluding chapters of the book are in sight, 
and still we have made no mention of “ results." 
Are there any ? 

Most certainly there are. At intervals through- 
out the description of the scieme, evidence of such 
has appeared in the extracts from the work sheets, 
but by the time the child is ready for promotion to 
the Junior School, these results are, to us, so satis- 
factory in many ways, that it seems worth while to 
classify them. 

First, there is the children's own attitude to the 
subject. It is not «long since an experienced 
Probation Officer gave it as his considered opinion 
that a dislike of Arithmetic was 4 fruitful cause of 
truancy, and even if infants have not felt quite so 
strongly on the subject, it is certain that many 
children have considered it the bugbear of their 
chool lives. 

In our schools, we find that the adoption of 
Practical Number as outlined in this scheme has 


revolutionised this attitude among the children. 
117 
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They no longer fear it, but it is easily the most 
popular among the academic subjects. Even the 
dullest child can find something he can do and enjoy, 
and at any given moment each one is exercising his 
capabilities to their fullest. extent. · Capabilities 
may—and do—vary, but every fresh experience adds 
to mental development. The compulsiol to learn 
is now exercised from within by the child himself, 
instead of ftom without by the teacher ; and surely 
that is a result worth consideration. 

Secondly, as a moms" of promoting general 
intelligence, this method assuredly produces results. 
In school we have noticed that in such matters as 
milk and biscuit money, Poppy Day collections, and 
photograph payments, the children are vastly more 
capable than they were prior to the introduction of 
this Number scheme ; and the parents have com- 
mented again and again on the intelligent way in 
which their children now shop, take the milk, weigh 
out their groceries, and do the hundred and one 
little mathematical operations which come in the 
course of a housewife's day. Апа since our aim is 
to make Arithmetic a tool which is of use in the 
hands of the children when they begin theis 
working lives, it seems as,though we are achieving 
some success. 

But useful as these results are, we have still to 
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consider results from an examination point of view. 
Regarded from this angle, ate there any ? 

At first glance the child does not scem to have 
accomplished so much as he did along earlier lines. 
He does not show any sums in * Hundreds, tens, 
and units," the number of “tables” he learns is 
smaller, and he does not work in бад" 

But with a less extensive syllabus, his knowledge 
is very much deeper and clearer than before. He 
really understands the significance of the figures 
with which he is dealisigssand can pass from one 
process to another without confusion. ; 

It does take time for the teacher to realise the full 
value of the change. We feel that the position is 
well illustrated by the teacher of one of our Pro- 
motion classes. In previous days she had obtained 
excellent examination papers in Arithmetic, and we 
found her feeling that because the children going 
from her under the new method did not produce the 
same type of paper, they were less advanced. 

Being, personally, very satisfied with the progress 
of the children, they were re-tested for the en- 
coutagement of their teacher, and we found that 
«they could speedily and accurately add a series of 
tens and units, could subgract using any of the num- 
ber bonds to 20, understood and could use the pro- 
cesses of multiplication and division, though they 
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did not use these terms ; furthermore, they could 
tell us the measures used by the various tradesmen, 
could conduct small transactions with them and give 
the correct change, and had a working knowledgé of 
time. 3 ; e 

Need more be asked from any infant class ? 
We admit that those children did not put down their 
results in the orthodox form. The following are 
typical extracts from their work sheets : 


a 
6.9.38 
“ I bought fid, 
Birthday cake те 
Block of chocolate 6 Ihave 74. change out 
3 cakes 3 of 25. 64. 
loaf 2 


I spent : o UE: 


27.9.58 
“ 4 shapes balance 22 peas. 
18 beans weighed 1 ounce. There were 10 in 
j ounce. That's because some were little beans: 
3 spoonfuls of sago make т ounce. I put 4 
spoonfuls in a pudding, so I can make 6 
puddings with $ a pound. 


— n 
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5.10.38 
“Two milk bottles fill the small kettle. 
1 pint fills the tea-pot once. 
3 school milk bottles make a pint. • 
I can fill three cüps from the pint measure. 


11.10.58 

* Oranges are 3 for 2d. I can buy а dozen for 84. 
І can get 21 for 17. 2d. I got 15 oranges out, 
of 27. 6d. I had ту. 8d. change.” 


We feel that, given such fésalts, which show that 
the child has a real grasp of number, it may be 
left to the Junior School to show him the con- 
ventional methods of Arithmetic, and that the 
comprehension of principles and the power to 
attack problems, shown in the above papers, is 
more than adequate compensation for the loss of 
the orthodox “ six sums.” 

And this is granted by visitors who pass round the 
classes and speak to the children, and find again and 
again that, though the standard of attainment varies 
from child to child, each one of them can give а 
reasonable account of what he is doing. It is 
results such as these which convince us that our faith 
in the method is justified, for it does produce results. 


CHAPTER XV, 
HINTS ON TRANSITION 


J 
А FEW practical hints may be of use to any teacher 
who contemplates the adoption of “ Arithmetic in 
Action ? as a school method. | 
The most important maxim is : 
a 


Hurry SLOWLY 


The methods previously in use are not wrong. 
They have achieved results in the past, and should 
not be at once superseded. Begin with a little of 
the new method at a time, till, by degrees, a class 
which has known nothing but these new ways works 
through the school. But do not let a class which is 
unused to these ways be overwhelmed by a mass of 
strange approaches. 

We began with the top class, for two reasons. 
First, because we felt that, as both teacher and class 
are experimenting, it is easiest to begin with » 
children who ate so used to school routine that they 
can co-operate readily ; and secondly, because we 


find that lower classes are more willing to adopt 
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methods in use in higher classes than are the 
* Sevens ” to “ copy from the Babies.” 

It is impossible to dogmatise as to the way of 
trangition from any previous method to the practical 
approach. We cafe only say how we accomplished 
it, and leave others to follow, and possibly improve 
on, our way. 

We decided to introduce one activity at a time, 
as a class lesson, and began with measuring, as 
described in Chapter IV, with the teacher who 
marked out her shoe lenga.on newspaper strips. 
Following this, one group of children experimented 
in this activity under the teacher's direction, while 
the remainder of the class continued their “ Indi- 
vidual” work as before. During the next Number 
period a second group had practical experience in the 
same activity, and this continued until every child 
had had a turn. 

During this time, the stock of the “ Draper's " 
shop had been in preparation in Handwork lessons, 
so that the children were ready for a class lesson on 
this second activity. Following this, one group 
shopped, a second measured, and the rest worked 
‚а before. When this cycle was completed, the 
other activities were introduced in turn in the same 
way—Weighing, Money Cards, Games, and 
Capacity. 
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Once the six groups ate working in this way, it is 
possible to allow them to work on until the explana- 
tion of a new process, or of a new phase, e.g. Tape- 
measure, becomes necessary, when another Class 
lesson is given. R 


) 


'TAPE-MEASURE 


'This is most useful when dealing with children 
who have been accustomed to more formal arith- 
metic, as well as those who want some form of self- 
correction. Such exercises as those seen in Fig. 50 
may be checked readily by this means. 

At first, any ordinary tape-measure will do, so 
long as it is numbered on both sides, and the 
numbering begins at'cither end. The children call 
this tape “ magic,” because it sometimes knows the 
answets to their sums better than they do, and this 
is how it works. y 

If a child wishes to find the total length of 
7 inches, 9 inches, and 15 inches, she begins, at one 
end of the tape, with 7 inches. "Then, taking up the 
other end, she finds 9 inches on that and bends it 
back so that the 9-inch piece continues from the 
original 7 inches, and reaches to 16 inches. ‘Ther, 
using the far end again, she finds 13 inches, and 
bending that back to continue from the 16 inches, 
reaches a total of 29 inches. 
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As seen in the illustration (Plate XV), 5 inches 
taken from 15 inches leaves 10 inches. 

* Take 9 four times” is easy, as 9 inches is 

measured once, folded over four times,<and there is 

the answer. Similarly, “ 24 divided by 4” means 


epy 


26+ "ur 


sl bu 


—wW 
юо 
al 
— M 
[Е 
+ + 


Fic. 50 
folding a strip of 24 inches into four pieces, ot if a 
child wants to know “ How many 6’s in 36? " all 
‚ she has to do is to find 6 inches and fold it back on 
itself until she reaches 36.» 
Children used to formal Arithmetic will need a 
measure showing more than the 6o inches supplied 
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оп an ordinary one. For these children we make 
long ones, quickly and easily, out of rolls of white 
adhesive tape stuck together. On either side we 
draw the ihch lines with ms ink and number 
them, being careful to begin at Óne end on one side, 
and the opposite end on the other. They are kept 
in the dis- 
catded boxes 
of type rib- 
bons, begged 
from City 
friends. 


What do four dolls cost ?` Another ex- | 
What do two rabbits and luo dolls cost? i i | 
d as dolls can уош buy ercise which 


s|- ? helps to bridge 
the gulf be- 
tween the pre- 
vious formal 
and the pre- 
sent practical 
number is seen in Fig. 51, and a further extension 
of such exercises will be found in Book 1 of Right- 
way Arithmetic Series (published by the University 
of London Press, Ltd.). *. 

Provision of material for children during the 
transition period does present certain difficulties, 
particularly when dealing with bright children who — | 


FiG. 51 
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feel that they know 8 — 4 — 4, and do not require 
apparatus to prove it. 

The duller children are, as a rule, thankful to 
have something which gives reality tora hitherto 
uncomprehended miss ,of figures, and they make 
rapid progress along these lines. 

With the brighter children, a few questions such 
as the following— . 

How tall am I? 

How long is a newspaper ? 

How heavy is this bod? « 

How much water does this bucket hold ? 
soon effectively excite theit curiosity, and they begin 
to comprehend that there is something more in 
Number than they have hitherto encountered in 
their “ Sums." 

Children of this type are always eager to try any- 
thing new, and in a short time they realise that rulers, 
scales, and weights, etc., are not playthings, but are 
part of © grown-up” life, and that, exercises re- 
quiring their use are much more “ alive " than sums 
which were mere manipulation of figures, and that 
they do require as much mental alertness. 

о 


о 
GROUPING OF, CHILDREN 


The materials provided for each group can be 
utilised in so many ways that it does not become 
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necessaty to group the children according to their 
mentalability. If an “А” child is at the measuring 
table, he can construct for himself an elaborate 
series of exercises in the four basic operations from 
the same box of sticks from which a child of less 
mental ability is taking single ones for measuring. 
Each is able to find work which engages his powers 
to the fullest exterit, and though the results are on 
a different level, they do afford to the individual child 
the satisfaction of having accomplished а piece of 
real work. e 


‘Norse 

Finally, may we add à word about the sound 
which this method produces. "There is a noise as 
little feet cross and recross the room, and children 
exchange experiences with one another. Perhaps 
at first, when everything is new and promises fresh 
adventures, there may be aslittle more exuberance 
than the teacher is accustomed to, but it will not be 
because the cliildren are not working, and as they 
settle down to the routine of work, the temporary 
excitement will pass and the teacher will realise 
that she need not mistake the hum of real work for 


disorder. A hive is never silent when the bees dre: 
working. : 


